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tAJiX-fc^ B3*t^ixfcSC^-|d*J^T4 0° J^TT-fcS 
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3fe««E^*«»4, JtMSEi:^ V^t^bft9, x^;u 

[0 0 6 1 ] rw«t9l-. RMtlcJ; 9«*i: 

•5 rile J; 9. Sftl-iltixttSr^^ — ^ttld*^**, 

[0062] mm^mmttt. mwtn^mn 

-5, 

[0 0 6 3] JilEJtttji^WJitt, i^-RMtLT 
^ftV^^ •rftto*>»*£14ffl8cl£*5I^TIi, ^:JS^n 
-C K^j0Elc*ri-5S«^^5 0° KL<li60 

3i^u^-Bs#tuT^ft^^tt, *Sli6ffi«l»c*5 
\,^XtemmvtfrW*:£ixZ&ftX'ibZz bfrfb. Wt&b 
<o«ttft*s/h#v^»*»i. ««ttas+»-eft<, 



[0 0 6 4] -LlE3tett«**rJBtt, at^/U-^-fia 

0° #1-2 0° WTT-fc-S^<t;45^4LV\ ^ 

[0 0 6 5] fc*^ crT-v^^irW^ftfe^fi, ffi* 

[0 0 6 6] *7t, *llffi*«fc:^TiJ*L;fcJ:pfc 

5 r £ 3£»ff£l^tp<fc o fc±fE3te««t^*rJi 
[0 0 6 7] ±SfiLfcJ:9<C3ttt«^*rJHil*5tt5. % 

[0 0 6 8] r©±5fc**jK^**«:«J*i- 

[0 0 6 9] a . JtttSSE 

»bix5^Jx«-K{L^^ V (Ti0 2 ) , KfcSft 
(Z nO) , mt*X (S n0 2 ) . 

(SrTi0 3 ) , ^k^Vi/^T"^ (W 
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(Fe 2 o 3 ) Sr^tfsr ttfX'Z. rn?>d»e>atRL 

1 1 1* fcli 2 SWl^rS^ LTfflV ^ I i « ; 5„ 
[0 0 7 0] *HJ£««(c*j^Tii. ¥f\z~mt?-?> 

[0 0 7 1] rroi ot£7-r*— VM— mt3-*>b L 
(WJI («0 MSTS-02 (¥^t7nm) , 

(») kst-koi) , mmmmmnTi-? 

—*£m.*f-9-7V)V (g»kf (*) HTA-1 5 
[0 0 7 2] 3ttt«©«feStt/J^$v^ia4f3tttttESJ6*sab 

[0073] *ni(stt«Kffl^p>ns3t«llt*^r«i'<o 

5-6 011%, £?£L<I42 0~ 

4 0**%©ttffl-e»:^i-sri:*s-c#5 o *fc % 

S^*B<Oj?^te, 0. 0 5~10/imff)ffiiW»J 
[0 0 7 4] b . >y 

a. ^mmmm^^^xa, ytmm-£mm±<omtn&<?> 

m&£xfm3 (D^m^^^xm^^hti^^ ^?\^ % 
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[0077] :©i Sfc'Wv^&flivvfclfrg-fi, 

[0 0 7 8] _t!S!R 1 09«tt«S J:tfflS 3 (DTtm^ 
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Y„S i X (4 _ n) 

X 12 T vi' ^ 3r -WuS , T-fe ^-yv-S * fc 13' ^ n ¥ s & * 

•r. niio-asT-cos^cx-fc^,, ) t^^nsiftt 

^m<T> 1 a*fc« 2 Sti.itOjDTk^^^'b L < ti* 

i~2 0©»fi,5rtwtL<, *yc, xt-* 

[0 0 8 0] ^>^U, #(C7yu^-DT/u 

^S^tts* y ^-t y l< sv^ r t 

CF 3 (CF 2 ) 3 CH 2 CH 2 S i (OCH 3 ) 3 ; 
CF 3 (CF,) s CH 2 CH 2 Si (OCH 3 ) 3 ; 
CF 3 (CF 2 ) 7 CH 2 CH 2 S i (OCH 3 ) 3 ; 
CF 3 (CF 2 ) U CH 2 CH 2 S i (OCH 3 ) 3 ; 
(CF 3 ) 2 CF (CF 2 ) 4 CH 2 CH 2 S i (OC 

(CF 3 ) 2 CF (CF 2 ) 6 CH 2 CH 2 S i (OC 

h 3 ) 3 ; 

(CF 3 ) 2 CF (CF 2 ) g CH 2 CH 2 S i (OC 

H 3 ) 3 = 

CF 3 (C„H 4 ) C,H 4 S i (OCH 3 ) 3 ; 



CF 3 (CF 2 ) 3 (C 6 H 4 ) C 2 H 4 Si (OCH 

3^ 3 » 

CF 3 (CF,) 5 (C 6 H 4 ) C 2 H 4 Si (OCH 

3^ 3 * 

CF, (CF 2 ) . (C 6 H 4 ) C 2 H 4 Si (OCH 

3 ) 3 = 

CF 3 (CF 2 ) 3 CH 2 CH 2 SiCH 3 (OC 
H 3 > 2 : 

CF 3 (CF,) 5 CH 2 CH,SiCH 3 (OC 

CF 3 (CF 2 ) 7 CH 2 CH 2 SiCH 3 (OC 

CF 3 (CF 2 ) 9 CH 2 CH 2 SiCH 3 (OC 
H 3 ) 2 ; 

(CF,) 2 CF (CF 2 ) 4 CH 2 CH 2 S i CH, 
(OCH,) 2 ; 

(CF,) 2 CF (CF 2 ) 6 CH 2 CH 2 Si CH 
3 <OCH 3 ) 2 ; 

(CF,) 2 CF (CF,) s CH 2 CH 2 Si CH 
3 (OCH,) 2 ; 

CF, (C 6 H 4 ) C 2 H 4 SiCH, (OC 

CF, (CF,) .3 (C 6 H 4 ) C 2 H 4 S i CH, 

(OCH,) 2 ; 
CF, (CF,) 5 (C 6 H 4 ) C 2 H 4 S i CH, 

(OCH,) 2 ; 
CF, (CF,) 7 (C 6 H 4 ) C 2 H 4 S i CH, 

(OCH,) 2 ; 
CF, (CF,) ,CH 2 CH 2 Si (OCH,C 

H.) 3 : 

CF, (CF 2 ) 5 CH,CH 2 S i (OCH,C 
»,> 3 = 

CF, (CF,) ,CH,CH,Si (OCH,C 
H 3 ) 3 : 

CF, (CF,) 9 CH 2 CH 2 Si (OCH,C 

",) 3 : 

CF, (CF,) 7 S0 2 N (C 2 H.) C 2 H 4 CH 
2 S i (OCH,) 3 

±IE<DJ; 5 47;UtP7/U^i^ft5*!J ->a* 

[0 0 8 1 ] ifc. JilSW (2) WSJSttvy =i-^t 
[0 0 8 2] 

Uti) 



I 

S I — o 

I 

[0 0 8 3] 1ttZ L, n {4 2 i£A-t<E>SgrCfc 9 , r\ 
R 2 |«M^iftl~l OWM&'b L<I4#§&<7> 

/uST-fc9, ^/H±T-£ffccD4 0%£tT^fc*— /K 7^. 
A D yy(k7i^K'fc5 0 £fc, r\ R 2 ^ 

[0 0 8 4] JzlEd^/W^/TK!; v'O^-y-vi t 

[0 0 8 5] (fffilkft) -LlESg 2 ©flfc-iyi 3 <D 

[0 0 8 6] rro± ott&DWsKb LTI4, Jtttiftwf^ 
fflteJ:?>5M?U £(;I4.9 7fe^te^£^•^^ 

^tf-5r kfrX-$Z e ft<fcS<Jtc«4, B3t^5*^X 

(t*) S3NIKKOL BL, BC, BO, BB<Z)#:y 
y — Xt|©«<fc**5R» fa-Jfy^tKZONYL FS 
N, F SO, JfliH^ («0 fit-7nys-l 4 1.1 
4 5, ^B^y^tfll (ft) S^7r jy* F- 
14 1, 14 4, *JrX (tt) |7^-;iyl-F-2 
0 0, F 2 5 1 , ?4*>>T.M (tfc) Sa^yyyDS 
-4 0 1, 4 0 2, XU-iA Ctfc) S7D7-KFC 
- 1 7 0, 1 7 6^(D7yiIfo5Hi->!J3-ySro 

[0 0 8 7] SffiettJWrotefcfc. TKyt'^yUT 

fuy, i/7!)^7^t — K yy/ofyyyi 
^7-;yw ( tfy#-#*-K tfy&ftt'^ 



/K *yru*, ^y-Y5K, ^fyy7*^> ; iy^ 
A, ^cD/wy^ /-KuyntVy, /Ky^u 
>, jKy^.^-u>, ^fy g^^t'^yu, Woy, zKy^ 
xr/K tfy^v^y, ^!)^yX^;f/-/K tf? 

y r ^ y yu=. h y /u, it^p/n: kd>, ^y-y-^^ 

[0 0 8 8] (y ymms*) #3S161S8U£:}o^ 

[0 0 8 9] rwi^JfcWaSr^i-SJtttjBSE^Jl-C* 
*U4, i*/w¥-S;/^-yI*tt5r tld 4: 9, 

— ^*W*titfrZ>z. t-is-Ct-So ::t-, :7 y §Ht4ffi 

toTtSV^S^^/U^— fc<75T'fc9 , rwfcfe 

C0^ffi(Og||?.*ffi?S71 Jifcfclfc LT7 -y * Wg-**(Z)'>/«C 
7 ^l^tiO'>i!t^Mli7 ■y^*S<0#^SP^l- 

S««/^-yS;MtSwti/j:5. 
[0 0 9 0] LfcjJSoT, rtOi 5^3tM^^rS4r>l 

9, iB»tt««rt»;iaffitt««©^^->**S»iJgriE 
£tt#£-t»r, iiit/<^-yWft^i)St2.:i:^ 

B^simttj:*). {s^T-hx-mmmtemnte.'**-^* 

[0 0 9 1 ] ±i*LfcJ;9^, y •ym&StrytteMtt 

m^^^ith^y^m^mmt uni, ^^^^-^ 

tstfZyy m-aftAfr , ^ ^ fig#t $ tit V >/i V *SB 

&<oy y%ttS.& lOOt Lfc^ld 1 OWT, 

L < »4 5 «T, m tc»* L < 14 1 WTT-fe 5 r t £ 

[0 0 9 2] r(D,t5ncteiai^i:-r-5r«hlc±9, 

IMItWtf4/^ - y )St S i irlci 9, 7y 
-^•§rff^-t--5r t*spj|gt/«c9, »KA<*«tt^# 



[0 0 9 3] Z<D±0t£%.mMttm<P<O7 srjTSttft 

ttfvimx'h'o. mz.&x&i/tm*ftytm (x-r ay Phot 

oelectron Spectroscopy, ESCA (Electron Spectroscop 
y for Chemical Analysis) b ) , ^ftXift 

5eT- # -5 T- totl If # (C PS^ $ tt 5 t, <£> X 12 * V \ 
[0 0 9 4] *HJ£^mi-*5^T(i. ftftfeg£i:L 

feT^WUT^S^k-rSi:, (T i ) 5t*£l0 

0 b Lfc^-g-ii, ^y* (F) t£*^5 0 OtAJi, CCD 
£ L< Ii8 0 0£/.±, tlCjfiKttl 2 O 0«±i& 

^jt^r-^-y^ (f) jtrnfrftteM^mmmz^ttv 

[0 0 9 5] 7ym (F) d^fte^WH I- ^ ©S«^ 
<t5ri -BTffi i ft £ c b b«ffil-*Jtt 

[0 0 9 6] £<bie rcoi — v#j*ft: 

«-f V^ffi^Cjott5 7y^*fi*s. (Ti) 
7c3f?£- 100t LtzWi&lZ? ym (F) 7E*^5 0a 

[0 0 9 7] *<©7s' i«3S 

*{S^-r Sltmiltf. * - > £ JBfifc-f 5 

[0098] c . %®m%^m<D%m5>m 
»ft«sra*r±»cs6*-rs w t »c ,t 19 xm-rz z.b&x- 

.xfc'V^— K 3— h x x ^ 2/ 7=i— h , n — 

/u=>— K t*- K=>- h^w^ro^^rffitcj; ft 9 



[00 9 9] *HJfe|g«Uciav^Tli, HI l 

i b i ±wBfi&£ftfc#ttiAteirs 2 b z^-t 
[oioo] ;oi, mi<^btiz>mtf$:Mf&i-z>ttm 

& fia*t s n 5 # mm 

[0101] *^*3Elfelfi«l-ffli^e>tt5lS«tt» ^TJ* 
oT *>«tV\, 

[0102] *#*iBfc 
«t9l-LXt«tv\ r^J: ot£Zfy^^— Mb LTI1, 

[0 10 3] (JgJtffll) 
^$4xfct»Srfflv>Ttav\ 9(-ii3t^Sr* 

Lfc/jsor, '<9-^tef8.temm&b7* hi-*? b<o 
t^^T-fe <9 , *fc»HBa*t^^K*iliffi*36«t=F 

[0104] z.a>n5i*m%M9mtfm.mii ut«, s 

^ ^ - v« jcjg^i- 5 mft b Z> „ 

[0105] vN-rnw^-a-t,, «oR8it<i, s 

*t«a*> bbteztK ±mizm*t-r s^icio 3tftfeS(^ 

[oio6] ;oi ? temyt&mmxmii. mcmiz 
£tizh<Dxate<. m*&<r>j8fizm<oto& j s>* &mb 
i-z^*/u*?-\ztt-tz>mi&&.mzfcKxm-&mi}i£ix 

[oio7] ^j^ii, ^x< y # ij wtsmm&m 

let «3ff^l 0 0 0-2 0 0 0 AigSeO^ o A^CO^Jg 
[0 10 8] Sfc. »^<^>-y*(C*-^>-^^r-, 



£ -titm * * - ^mzM&L-r 5 o x t «t ^» 

t's/UT/u^-^, if 7^^, #-t?^fV x irvun— 
Tl±, 0. 5 ~ 1 0 y mroilrtTSttS w t i5T?t 

[0109] ( 2 ) ititt/^-yMiS 
let 9 . ±te3t(tt^^e*ffi^«^ttffl«i:jt^t±® 
[0110] /its, **ltlBII-CV*5it*/i"¥— HUt 

[0111] ii^-coj; HtUtfdffiv.Sft 
4 0 0 n mJWTcO«Sia> L<li3 8 0 n 

[0112] r«DJ; RSttf^ffliz-'Sr 
[0 113] ±^LfcJ;?/i)tS^V\ 7* Y-?7*? 
[0 114] ifc, WM\z.$k\^X<o^*.jvie 

t>n z> <r> tc &m & m ft s 1 1- 5 o 

[0 115] 3tftM(t#r*JiS:*P*U*!i»sc>3i-* 

T*»* LV\ l^tli3 0°C~8 0lCO©HrtT-APfl!i 
[0 116] *3Ute««{C*J»tSai^/U^-ffl»*iai 



— vai^wdf— flBJtt U< {iu-ifcofiSiii 

*t«rfT 5 

[0 117] (3) ^S=>n^ KMMIS 

[0 118] ±|E^Jl3D^ K*«roa*tt, 3t«ttE^- 

ti\ ^<Dj]m-£¥flcmfe£tiZi>(DX*liti:< , 

lif-C y7=- ^&<bL< ii^ fvrn-x-O-i/ 

[0 119] ^HifeffiStCffl^ibtLS^JS^n^ 
cDitegfi, l~100cps, Kli5~50cp 
s , 1 0-2 0 c p s ©MrtffcS: iriW* L 

<, Ifcfc^WjRgtt, l~7 0wtl £f£L<til0~ 
5 0wt%, mC2 0 — 3 0wt%W©fflF , 9T-*>5r ki>W£ 

5ii^t)»St<^\ ±ffi®BJ; i9 3teS*5i 

[0 12 0] iSfbtC, ±E&JRan^ K»«fc*iltS36 
S?fi^)l4, 2 0mN/m«±, L< »4 5 OmN/raW 
±, #(C17 OmN/mtlJiT-foSr 

So 

[0121] rroi^i^ ^HJfeSflll-fflv^nSr&JS 



[0122] ittz, *msj»«^*5v^Tfflv^ns&* 

[0 12 3] Lfc^oT. #3£fc1IS*fc*5^Ttt, 
[0124] (4) iltt/<?->Mlg 

[0 12 5] irffflv^iliSftMi: LTf4*D?&A5 
tfc-ftWt-foO, ioot~7 0 0t<oei^ »i 
b< (4 2 5 o°c~5 o o'Crodfflrt-t-flqfRi^ti, Jo^nt 

#—4 0^(DffiHFM-CfcS. 
[0126] (5) #£iBilft*Btt±X@ 

(4. JiteXSWtet-, *«4'<* — >tt#J&S£;h,-0* 
*^#*flra'<*-:'ttfcl»*i-5#Wil*ffilS§5*Xg* 

[0 12 7] 3*®*'** — >SBi:f4. _hi£L7t 

[oi 2 8] *mmmm(D#wmumi:j:mte. m*. 

I4\ ilE^Wtt^^-v^xStci 9»**hfc/<^ 
-fmj&tommm (12 (a) ) wiitt^7->8i 

1 0£Bfofci-3X@-C**>9 (12 (b) ) . #®iHgi5 1 
[0 12 9] Z<D#m&&i:f&3s1-&M:#tf)t!:J5mb L 

[0 13 0] (6) 

Id. $P>(dm^«)o#^J£-rri:tc4t?. »®tt^<^- 



r iridic WWtt'<# — ^OiSfitSrTtf 4lt^«Iffi 

tg £ i" 6 d. £ tf* x- # -5 P> T*fc 5„ 
[0 13 1] *<®it£ld:}o^TI4. #bnfc^ 

Tfc4V\, 
[0132] 2 . SBX*J6*g« 

&id, ^WwWtt^^^-vjg^wJttit^ifeolB- 

l^^-vttldi^/u^-SrBHSti-S r t Id 4 9 » X|2 
MttittXftJI -fc IdJBffittBitfc £ SMK&gUft 

d t ZWmt-tZ h<DX 

fc •So 

[0 13 3] d»4 2ld. #*JfilB«<o3MtttA«$r — v 
ffi?$ttO§Sig*8Hd:fc^-Cf4, »ixtt3EftJHc3*LT-"« 

■f -5 r t & sjm b t£ S <D t?fc 5 . 

[0134] - cox ? tmm&.'<*-^Mf&fro>m&js 
ffit4. m*.&m 3 5 sir i xi-3t«^*aa 

il lSrJBfig-T* (i3 (a) #B3) . ftic, XiEftfcfi 

^*aas 1 1 ±^»ixtt*<tJi i 2 sr^fig-r s (m 3 

(b) #RB) „ crojBixttXftJli 2lc. 123 (c) Id 
m-T±o\c^ &Wb £tiZ>'<? — ^j>mt)>ilti7 * b-* 

tt(d4 9. El 3 (d) Id^-t4 5l^ ^n<4^<t:«l2 

^ffijd. ^ffitt^6*j«ttjqg^ttffi«7 baptism 

S) o 

[0135] ^id, i©»ixtt*{bJi 1 2 Affile, &m 
vmm&mptfi-tzzbizj:*). m.m^mm6±(D 



>SrJBfi8i-5w^*>4 (B3 (e) #«U — 
[0136] «T, i»i5 

[0137] ( i ) v»riM«B*«p«3:s 
5o BIT, -S-flWcKo^TSHfl-fa. 

[0138] vtmmmmm) ^mmmic&vzitm. 

[0 13 9] ^-f^yfctf Stt^»^©3tettat«l 

CVDfc KffiJK*fe4»©H3g»BBfe«rfflv^*«fe«r* 

[0 14 0] £fc, 

wmt?-f>. mm.?-* ^mof-t ^<nmmm.<oDa*tt 

#5wt7j5T*^-5„ &<^T\ 4 0 0'C~5 0 0tl;Jott 
5«E^liiot7t^- fe'^^-TlC'^ttL. 6 00 

■c~7 o ox:<om^nzn^x/^^m^^ -T^ma-t 



[0141] (fltftttaMLW) ifcl^ »tLtt*^8(co 

[0142] ~<omtite&itmi-i. t?ttim*iims<oftm 

COT*. ^£-C0>tft9l -5. 
[0 14 3] #2M61fi«K:*5^-c\ ::©flMxte£ffcJB0> 

0. 00 1 ) imi!i>f)l//mffc5:t^L< > ftl: 
iff* L< 140. 01-0. 1 u mCDtefflrtT- 
[0 14 4] *HJfe^(C*3^T±K!iUfc)5ic^coMntt 

mmowtit* ftmmcnftm&mi'^x. ^Asx—mato 

fr<omti&&&ik£itxm.WL&t U 

[0145] *nmmmiztsv z,mti&&itmte, 

Ttt\ &f3n^ K^fK^*ti-5«tt^dS5 0° £Lb. 
&4L<IJ6 0° WX, Iftc-^O'' 

[0146] *fc, ±8Eiiinttacfi-jirt. i^/u^— « 

o-T K^jglC*|-i-5gM^^4 0° «T, »4L<(43 
0° £LT, #1:2 0° UJLTT?fc-5r 

**«U<*5Rr<!6tt*s*>S!6»e>-CfcS 0 
[0 14 7] /ifc. w©»ixtt3g<kJi^H:, ±i5«-H 



©jji-cie* ufc t> <o t mm\c l x mm<o y y m s 

[0 14 8] (2) Jltl/I*^* — VffMX© 

(4, Xa>bfc^-^ffi^WJl^^^-^)5ScX^i: 
[0 14 9] (3) &m,=ia4 KjgjjjfttlS 

[0 15 0] ^HSfi^<Z>^JR=»n-r K^tiflg 
[0 15 1] (4) ««t£^->"fl2j&XfI 

t5. 

[0 15 2] (5) #SilftS6l$3:X& 

[0 15 3] **JSIi«JCt3H-5^®^gp|^*XgfCo 
^tt, ±J6Lfc«-*16tt««>*iif|Raj|lii*lSi:l^ 

[0154] (6) t<Df& 



>(7)ip|rS<t5J:5lcLT't) < tv\ r co J; 5 (c-fS 

[0155] *nitei»«ifc*3u>T{4, nhtitzm 

[0156] 3 . I£iJfe« 

ftmmmmmT.mb, ±m^m^m^<^ ->-m^ 
Mm£s<? - >-zwm-r <& - ^Mii 

x.mb&m-rz>z.b*¥fWibi-Z>h<DX'1b?>o 

[0157] *mMmm<Dmm.®i'<fi->Mm.tev>mm 

lao-f Kg«S:#*^*5r b&-5imbt£Z><DX~&> 

dbfc*ttT-/«c< , mti&(»mt>mm L.xs<*->mz&m 

-So 

[0158] ^<D£otimw&'<*—^tei&fc<nm&}3 

fell, 0iJxtfH4l^-*-J; 1 ±.\z?tfm9im 

11 1 ((H4 (a) #BB) . XIEJfete 

m^mm 1 1 i 3 z m a 

(b) mm) . c©M^n 3iw. 04 ( c ) ic^ 

^4frffiBL, -H5r^LT^3t5^BB.»ti-5 0 m 



IZ£<9. Ill 4 (d) (C^-t-iplc, ^gii i 1 3A'^< 

S) o 

(0159] - (DittteMtimm 1 1 ^sttj ufcis 

fc3 (0 4 (e) #BB. Sift/^-yMie) „ 

[0160] sxt. ^.cr,xo^mmmm<Dmm^<^ 

[0161] ( 1 ) /^-yMftfflSSliiS 
b hftMMtfttZiritcyttemi&mm b . ±IE3t®««i 

J; "p £ ti -5 m -c-fc 5 t a»& ft 5 

[0 16 2] (Ttftfej^SJI) *3Hfi««lwi3tt53ttt 

[0163] iftmm&m) friz, tmm^mic^^x 

[0164] - CO i 5 (Cj^tnfi^eJItt. ISIt 

[0 16 5] fc*s, io»»l»*»a:. ni^/U^-Bgtt 

[0 16 6] **J£ffi«JCjBl^fen5#8?l&*e 
ES*t*»4:J*ttL-C, &Jg=n^f K»«t«3»*A* s 

3bZ>„ 

[0167] r-T*» ^mmmm^mm^m. -tt£t> 



fikfttf5 0° tl±. »SL<IJ60° lik±. #(C7 0° 
[0 16 8] ±EStt, -f*i3*>a«tt««tt*5 

v^Ttt, M^oi' K**U:JH- S»ftMl*S4 0° & 

[0 16 9] *ll^g^®^(7^5W»l^*S^c:ffl^^5^ bfcX* 
[0170] Sfc, **«rtS«»c*j^-ctt, H^t4» 

o^-yhm. &£v$i5.®t.mm^zmi<s^biz£V), 

Xfo<Ot£\,^m : kMf$,-t?>Zbfr-*imx3bZ>^bfi->t>. r 

[0171] r-T\ ^mMmm^m^^tizs^mf®. 
[0172] ( i ) a aiuKfcJiL&T-K 

i eM^b^^T-^ (Self-Assembled Monolayer) CO^aS; 
^SlSOff ffi SrlSW# b 14^1 *V^s, — g Bffi 

mitmb \,x&mzixx\,^h<»<ofm.3:b ltu. 0-y 

X. 14'Abrahara Ulmanl^. <t ■5>^Ui "Formation and Structu 
re of Self-Assembled Monolayers" , Chemical Revie 
w, 96, 1533-1554 (1996) ^®tvT ^5 0 *^lfetr#^ 

m#i-m<Dz.b b-mz-Zo &E.mmikmmi$.m<Dibz>tt 
if»#»*-r*iHF-. Tflsit-y?-*— ^mt£b-comm-< 

*V9t*. Tyu^yuy^^y^-hm^b'<omm'J>m 



/u«cog|5^{±^|^±^ 2 ^jcttlc^ 3/ * V /f5tS© 
m(D$$ftfc7t-*c~>^=?-i'>'gi<Dhco. y/v^-vjj— -fry 

[0173] (ii) yV^^ aT-^n-^iy 
*^Hi«l:fflV^n5 7V^5a7-^oi?iy MSI 
(Langmuir-Blodgett Film)fi, SWlCM^^TLi 

av? CDgM" fii^lP 50# 9^-§- 644-647 (20 

01) izm u < <b v ^ „ 

[0 17 4] (iii) ^£ift*0l 
3£51®^lg|(Layer-by-Layer Self-Assembled Film)fi, 

— jewici*. ftffi2<@<7>ESfc(i*^a?s!^wt-5'B'tg 

v^T% »iSt?f±-f («#^«fi?«) 

Ktt^f-" i>mm^mt Lt^i^tis. £«b(c*ifiT* 

^J: 9 fcav^»Sf^fflS:«!««U^Jffl LfcRt«ft* 



# 5 Paula T. Hammond J; -5 "Recent Explorations 
in Electrostatic Multilayer Thin Film Assembly" Cu 
rrent Opinion in Colloid & Interface Science, 
4. 4 

30-442 (2000)(c:f¥LV\ SfS«R*«l±, ftt*^/j;7° 
u-tx&Wk LTHftW-Tixtf, IE (A) ttft*t5» 

-ay*-* (ie) ®s^tt5mo«f-$ 

4lT'fc4„ 7^^7-7'Dv'x7l-g«J:9l:i 
Hi-«*-»Liftt)«)*mi^<^S<c^. rix 

5x7-70^'; hffiS<0J: ? & 2 &7C&<J&iliK|6]t4 • 

[0 17 5] Sfc, $H¥l&*Jl©ffl£J¥.!: LTIi. ^iSi- 
^^-©«B^W»*Ji©im#K i 9 ±t < Sfcs 

tcDTIi£>-5;4S. — (StfHCfi, 0. 001u m~ 1 ^ m 
CD©Bl*g, IflCO. 0 1yum~0. 1 # mtOlEiarti-r 

[0 17 6] (2) ftffim^f-l/J&f&TM 

L^^-*llffi«(DfSlixtt^^-v^figXgi:l^«t?fc 
SWT*. 

[0177] ( 3 ) ifeJRn a J KMi#Ig 

^^^-v^xejct 97&*£;ixfc#«?l**'^- 

[0 17 8] 2|c3llfeffi«W^a=in-f KS«E»*xe 
CO, ^Jg^a^ K^*S J ?»^*fe^tcov>Tli, Xil!L 
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English Translation of JP 2003-209339 
[Object]: The present invention forms a high-definition pattern in a simple and easy step, 
and further provides a manufacturing method for conductive pattern without any problem of 
a waste liquid treatment. 

[Solution]: The present invention comprises a step of preparing a substrate for a pattern 
organizer having a base material, a photocatalyst-including layer having a photocatalyst and 
a binder which are formed on the base material and in which wettability of energy 
irradiation varies in decreasing direction of liquid contact angle, a step of forming a 
wettability pattern which includes a liquid-repellent region and a lyophilic region on the 
photocatalyst-including layer by irradiating the photocatalyst-including layer with energy in 
the shape of pattern, a step of attaching a metal colloid solution to only the lyophilic region 
by coating the metal colloid solution on the photocatalyst-including layer in which the 
wettability pattern is formed, a step of forming a conductive pattern by solidifying the metal 
colloid solution which is attached to the lyophilic region. 

[Scope of Claim] 

[Claim 1] A manufacturing method of a conductive pattern organizer which is 
characterized by comprising the steps of: 

preparing a substrate for a pattern organizer having a base material and a 
photocatalyst-including layer which is formed on the base material, has a photocatalyst and 
a binder, and in which wettability of energy irradiation portion varies in a decreasing 
direction of liquid contact angle; 

forming a wettability pattern having a liquid-repellent region and a lyophilic region on the 
photocatalyst-including layer by irradiating the photocatalyst-including layer with energy in 
the shape of pattern; 

attaching a metal colloid solution to only a lyophilic region by applying the metal colloid 
solution on the surface of photocatalyst-including layer provided with the wettability 
pattern; 

and forming a conductive pattern by solidifying the metal colloid solution which is attached 
to the lyophilic region of the wettability pattern. 

[Claim 2] The method for manufacturing a conductive pattern organizer according to 
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claim 1, characterized by comprising a decomposed substance since the 
photocatalyst-including layer is decomposed by photocatalysis by energy irradiation, which 
can vary wettability on the photocatalyst-including layer. 

[Claim 3] The method for manufacturing a conductive pattern organizer according to 
claim 1 or claim 2, characterized in that the photocatalyst-including layer is formed so that 
the photocatalyst-including layer contains fluorine, and in irradiating the 
photocatalyst-including layer with energy, a fluorine amount on the surface of the 
photocatalyst-including layer decreases as compared to that before energy irradiation by 
photocatalysis. 

[Claim 4] The method for manufacturing a conductive pattern organizer according to 
claim 3, characterized in that a fluorine amount in a portion where the 
photocatalyst-including layer is irradiated with energy and a fluorine amount is decreased is 
1 0 or less, if a fluorine amount in a portion that is not irradiated with energy is assumed to 
be 100. 

[Claim 5] The method for manufacturing a conductive pattern organizer according to 
any one of claims 1 to 4, characterized in that a contact angle to a metal colloid solution on 
the photocatalyst-including layer is 50° or more in a portion which is not irradiated with 
energy, and 40° or less in a portion which is irradiated with energy. 

[Claim 6] The method for manufacturing a conductive pattern organizer according to 
any one of claims 1 to 5, characterized in that the binder is a layer including 
organopolysiloxane. 

[Claim 7] The method for manufacturing a conductive pattern organizer according to 
claim 6, characterized in that the organopolysiloxane is polysiloxane including a fluoroalkyl 
group. 

[Claim 8] The method for manufacturing a conductive pattern organizer according to 
claim 6 or 7, characterized in that the organopolysiloxane is organopolysiloxane which is 
one or more than two kinds of hydrolysis condensates or meta-hydrolysis condensates of 
silicide indicated by Y n SiX^) (here, Y indicates alkyl group, fluoroalkyl group, vinyl 
group, amino group, phenyl group or epoxy group and X indicates alkoxyl group or halogen, 
n is an integral number of 0 to 3.). 
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[Claim 9] A manufacturing method of a conductive pattern organizer characterized by 
comprising the steps of: 

preparing a substrate for a pattern organizer including a base material and a 
photocatalyst-treatment layer which is formed on the base material, includes a photocatalyst 
at least and a wettability-variation layer which is formed on the photocatalyst-treatment 
layer and in which wettability of energy irradiation portion varies in a decreasing direction 
of a liquid contact angle; 

forming a wettability pattern including a liquid-repellent region and a lyophilic region on 
the wettability-variation layer by irradiating the wettability-variation layer with energy; 
applying a metal colloid solution only to a lyophilic region by applying the metal colloid 
solution to a surface of the wettability-variation layer provided the wettability pattern; and 
forming a conductive pattern by solidifying a metal colloid solution attached to a lyophilic 
region of the wettability pattern. 

[Claim 10] The method for manufacturing a conductive pattern organizer according to 
claim 9, characterized in that a contact angle to a metal colloid solution on the 
wettability-variation layer is 50° or more in a portion that is not irradiated with energy, and 
40° or less in a portion that is irradiated with energy. 

[Claim 11] The method for manufacturing a conductive pattern organizer according to 
claim 9 or 10, characterized in that the wettability-variation layer is a layer including 
organopolysiloxane. 

[Claim 12] The method for manufacturing a conductive pattern organizer according to 
claim 11, characterized in that the organopolysiloxane is polysiloxane including a 
fluoroalkyl group. 

[Claim 13] The method for manufacturing a conductive pattern organizer according to 
claim 11 or 12, characterized in that the organopolysiloxane is organopolysiloxane which is 
one or more than two kinds of hydrolysis condensate or meta-hydrolysis condensate of 
silicide indicated as Y n SiX (4 . n) (Y indicates alkyl group, fluoroalkyl group, vinyl group, 
amino group, phenyl group or epoxy group and X indicates alkoxyl group or halogen, n is 
an integral number of 0 to 3.) 

[Claim 14] A manufacturing method of a conductive pattern organizer characterized by 
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comprising the steps of: 

preparing a substrate for a pattern organizer including a base material and a 
photocatalyst-treatment layer which is formed on the base material, includes a photocatalyst 
at least and a degradation and removal layer which is degraded and removed by 
photocatalysis with energy irradiation; 

forming a degradation and removal pattern on the degradation and removal layer by 
irradiating with energy in the shape of pattern on the degradation and removal layer; 
applying a metal colloid solution in the shape of pattern by applying the metal colloid 
solution to a surface of the degradation and removal layer provided with the degradation and 
removal pattern; and forming a conductive pattern organizer by solidifying the attached 
metal colloid solution. 

[Claim 15] The method for manufacturing a conductive pattern organizer according to 
claim 14, characterized in that there's a difference between a contact angle of liquid to the 
degradation and removal layer and a contact angle of liquid to the exposed 
photocatalyst-treatment layer by degraded the degradation and removal layer. 
[Claim 16] The method for manufacturing a conductive pattern organizer according to 
claim 14 or 16, characterized by that the degradation and removal layer is any one of a 
Self-Assembled Monolayer, a Langmuir-Blodgett film, or a Layer-by-Layer Self-Assembled 
film. 

[Claim 17] The method for manufacturing a conductive pattern organizer according to 
any one of claims 14 to 16, characterized in that a contact angle to a metal colloid solution 
on the degradation and removal layer is 50° or more in a portion that is not irradiated with 
energy, and 40° or less in a portion that is irradiated with energy. 

[Claim 1 8] The method for manufacturing a conductive pattern organizer according to 
any one of claims 1 to 17, characterized by having a non-streak portion removal step of 
removing a non-conductive pattern portion where a conductive pattern is not formed after 
the step of forming a conductive pattern. 

[Claim 19] The method for manufacturing a conductive pattern organizer according to 
claim 18, characterized in that the non-streak portion removal step is a step of removing the 
non-conductive pattern portion by an alkali solution. 
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[Claim 20] The method for manufacturing a conductive pattern organizer according to 
any one of claims 1 to 19, characterized in that the photocatalyst is a kind or two or more 
kinds of substance selected from titanium oxide (Ti0 2 ) 5 zinc oxide (ZnO), tin oxide (Sn0 2 ), 
strontium titanate (SrTi0 3 ), tungsten oxide (W0 3 ), bismuth oxide (Bi 2 0 3 ) and ferric oxide 
(Fe 2 0 3 ). 

[Claim 21] The method for manufacturing a conductive pattern organizer according to 
claim 20, characterized in that the photocatalyst is titanium oxide (Ti0 2 ). 
[Claim 22] The method for manufacturing a conductive pattern organizer according to 
claim 21, characterized by having a photocatalyst- including layer of which elemental 
fluorine is included on the surface at the proportion that elemental fluorine is 500 or more 
when Ti element is 100, in the case where an amount of fluorine on the 
photocatalyst-including layer surface is analyzed in X-ray photoelectron spectroscopy and 
quantified. 

[Claim 23] The method for manufacturing a conductive pattern organizer according to 
any one of claims 1 to 22, characterized in that the energy irradiation is conducted while 
heating a photocatalyst. 

[Claim 24] The method for manufacturing a conductive pattern organizer according to 
any one of claim 1 to 23, characterized in that the metal colloid solution is a silver colloid 
aqueous solution or a gold colloid aqueous solution. 

[Claim 25] The method for manufacturing a conductive pattern organizer according to 
any one of claims 1 to 24, characterized in that applying a metal colloid solution in the step 
of applying the metal colloid solution is a dip coating method or a spin coating method. 
[Claim 26] The method for manufacturing a conductive pattern organizer according to 
any one of claims 1 to 24, characterized in that applying a metal colloid solution in the step 
of applying the metal colloid solution is a nozzle discharge method. 

[Claim 27] The method for manufacturing a conductive pattern organizer according to 

claim 26, characterized in that the nozzle discharge method is an ink-jet method. 

[Claim 28] A conductive pattern organizer characterized by comprising: 

a base material; a photocatalyst-including layer in which wettability in a portion that is 

irradiated with energy formed on the base material varies in a decreasing direction of a 
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liquid contact angle, and includes at least a photocatalyst and a binder; and a metal 
composition which is formed by solidifying a metal colloid solution in the shape of pattern 
on the photocatalyst-including layer. 

[Claim 29] A conductive pattern organizer characterized by comprising: a base 
material; a photocatalyst-including layer where wettability in a portion that is irradiated with 
energy formed on the base material in the shape of pattern varies in a decreasing direction of 
a liquid contact angle, and includes a photocatalyst and a binder at least; and a metal 
composition formed by solidifying a metal colloid solution on the photocatalyst-including 
layer. 

[Claim 30] The method for manufacturing a conductive pattern organizer according to 
claim 28 or 29, characterized in that the photocatalyst-including layer may include a 
decomposed substance, which is decomposed by photocatalysis due to energy irradiation 
thereby, varies wettability on the photocatalyst-including layer. 

[Claim 31] A method for manufacturing a conductive pattern organizer according to 
any one of claim 28 to 30, characterized in that a contact angle to a metal colloid solution on 
the photocatalyst-including layer is 50° or more in a portion that is not irradiated with 
energy, and 40° or less in a portion that is irradiated with energy. 

[Claim 32] A conductive pattern organizer characterized by comprising: a base 
material; a photocatalyst-treatment layer including at least a photocatalyst on the base 
material; a wettability-variation layer where wettability in a portion that is irradiated with 
energy varies in a decreasing direction of a liquid contact angle; and a metal composition 
formed in the shape of pattern on the wettability-variation layer by solidifying a metal 
colloid solution. 

[Claim 33] A conductive pattern organizer characterized by comprising: 

a base material; a photocatalyst-treatment layer including at least a photocatalyst on the base 

material; a wettability-variation layer which is formed on the photocatalyst-treatment layer 

in the shape of pattern and in which wettability in a portion that is irradiated with energy 

varies in a decreasing direction of a liquid contact angle; and a metal composition formed 

on the wettability-variation layer by solidifying a metal colloid solution. 

[Claim 34] A conductive pattern organizer characterized by comprising: a base 
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material; a photocatalyst-treatment layer including at least a photocatalyst formed on the 
base material in the shape of pattern; a wettability-variation layer where wettability in a 
portion that is irradiated with energy formed on the photocatalyst-treatment layer varies in a 
decreasing direction of a liquid contact angle; and a metal composition formed on the 
wettability-variation layer by solidifying a metal colloid solution. 

[Claim 35] The conductive pattern organizer according to any one of claim 32 to 34, 
characterized in that a contact angle to a metal colloid solution on the wettability-variation 
layer is 50° or more in a portion that is not irradiated with energy, and 40° or less in a 
portion that is irradiated with energy. 

[Claim 36] A conductive pattern organizer characterized by comprising: a base 
material; a photocatalyst-treatment layer including at least a photocatalyst formed on the 
base material; a degradation and removal layer which is a layer degraded and removed by 
photocatalysis with energy irradiation; and a metal composition formed on the 
photocatalyst-treatment layer that the degradation and removal layer is degraded and 
removed by solidifying a metal colloid solution in the shape of pattern. 
[Claim 37] The conductive pattern organizer according to claim 36, characterized in 
that the degradation and removal layer is any of a Self-Assembled Monolayer, 
Langmuir-Brodgett film, or a Layer-by-Layer Self-Assembled film. 

[Claim 38] The conductive pattern organizer according to claim 36 or 37, characterized 
in that a contact angle to a metal colloid solution on the degradation and removal layer is 
50° or more in a portion that is not irradiated with energy, and 40° or less in a portion that is 
irradiated with energy. 

[Detailed description of the invention] 
[0001] 

[Technical field to which the invention pertains] The present invention relates to a 
manufacturing method of a conductive pattern organizer, which can be used for various 
applications like a high-definition electric circuit such as a printed-wiring board. 
[0002] 

[Prior art] Conventionally, in manufacturing a high-definition conductive pattern organizer, 
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for example a printed-wiring board, generally after laminating a photo resist such as a dry 
film on a copper-clad laminated plate formed by plating copper on an entire surface of a 
substrate, pattern exposure is performed by using a photo mask or the like, and developed to 
form it. 

[0003] However, since it is necessary to conduct various steps such as plating of metals on a 
substrate, formation of a photo resist layer, light- exposure, and development in a method 
using a photolithography method, there's a case in which a manufacturing method is 
complicated, problems in cost may occur. In addition, there are some environmental 
problems that it is necessary to perform a treatment for discharging an effluent outside since 
the effluent that is caused in plenty in developing is harmful. 

[0004] In addition, there is a method for manufacturing a printed-wiring board by a method 
using screen-printing, however it cannot be applied in manufacturing of a high-definition 
conductive pattern because it has a problem in its accuracy. 
[0005] 

[Problem to be solved by the invention] The present invention is made in view of the above 
problem, and it is an object of the present invention to provide a manufacturing method of a 
conductive pattern which can form a high-definition pattern in a simple and easy step and 
furthermore which does not have a problem of a waste-liquid treatment or the like. 
[0006] 

[Means to solve the problem] To accomplish the object, claim 1 in the present invention 
provides a manufacturing method of a conductive pattern organizer which is characterized 
by comprising the steps of preparing a substrate for a pattern organizer having a base 
material and a photocatalyst- including layer which is formed over the base material, has a 
photocatalyst and a binder, and in which wettability of energy irradiation portion varies in to 
decreasing direction of liquid contact angle, forming a wettability pattern having a 
liquid-repellent region and lyophilic region over the photocatalyst-including layer by 
irradiating the photocatalyst-including layer with energy in the shape of pattern, applying a 
metal colloid solution to only a lyophilic region by applying the metal colloid solution on 
the surface of photocatalyst-including layer provided with the wettability pattern, and 
forming a conductive pattern by solidifying a metal colloid solution which is attached to a 
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lyophilic region of the wettability pattern. 

[0007] According to the present invention, it is possible to easily form a metal colloid 
solution on a photocatalyst-including layer in the shape of pattern by performing a treatment 
which attaches a metal colloid solution to an entire surface by using a dip coat method or 
the like, for example. By solidifying this, it can be a high-definition conductive pattern. 
Therefore, since it is possible to form a high-definition conductive pattern with high 
accuracy in a simple and easy step, a high-definition conductive pattern can be formed at 
low cost. 

[0008] In the invention described in claim 1, as mentioned in claim2, the 
photocatalyst-including layer may include a decomposed substance which is decomposed by 
photocatalysis by energy irradiation, and thus can vary wettability on the 
photocatalyst-including layer. In the present invention, a variation of 
photocatalyst-including layer wettability by photocatalysis may arise from a material of a 
binder, however wettability on the surface in the shape of pattern may be varied by 
including the decomposed substance dissolved by photocatalysis in the photocatalyst layer 
as mentioned above. 

[0009] In the invention described in claim 1 or 2, as mentioned in claim 3, it is preferable 
that the photocatalyst-including layer is formed so that the photocatalyst-including layer 
contains fluorine, and by irradiating the photocatalyst-including layer with energy, a fluorine 
amount on the surface of the photocatalyst-including layer become less by photocatalysis as 
compared to that before the energy irradiation. If the photocatalyst-including layer 
contains fluorine, and a fluorine amount on the surface of the photocatalyst-including layer 
decreases by energy irradiation, it becomes possible to greatly change wettability on the 
surface of the photocatalyst-including layer by energy irradiation. Therefore, even when a 
metal colloid solution is applied to an entire surface, it is possible to attach it to only a 
lyophilic region. 

[0010] In the invention described in claim 3, as mentioned in claim 4, it is preferable that a 
fluorine amount in a portion that is irradiated with energy and a fluorine amount is 
decreased is equal to or less than 10, if a fluorine amount in a portion that is not irradiated 
with energy is assumed to be 100. Since a difference of wettability between a 
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liquid-repellent region and a lyophilic region can be assumed enough if the fluorine amount 
in the photocatalyst-including layer decreases like this, it is possible to attach a metal 
colloid solution to only a lyophilic region, even when a metal colloid solution is a applied to 
an entire surface of such a wettability pattern. 

[0011] In the invention described in any one of claims 1 to 4, as mentioned in claim 5, it is 
preferable that a contact angle to a metal colloid solution on the photocatalyst-including 
layer is 50° or more in a portion that is not irradiated with energy, and 40° or less in a 
portion that is irradiated with energy. In case wettability of a portion that is not irradiated 
with energy, a liquid-repellent region, and a portion that is irradiated with energy, a lyophilic 
region on the photocatalyst-including layer, are not in the mentioned range, it may be 
impossible to attach a metal colloid solution only to the lyophilic region when applying a 
metal colloid solution to an entire surface. 

[0012] In the invention any one of claims 1 to 5, as mentioned in claim 6, it is preferable 
that the binder is a layer including organopolysiloxane. In the present invention, 
characteristics required for a photocatalyst-including layer are to be liquid-repellent when 
not irradiated with energy, and to be lyophilic by photocatalysis in the 
photocatalyst-including layer in contact when irradiated with energy. This is because it is 
preferable to use organopolysiloxane as material which gives these characteristics to the 
photocatalyst-including layer. 

[0013] In the invention described in claim 6, as mentioned in claim 7, it is preferable that 
the organopolysiloxane is polysiloxane including a fluoroalkyl group. This is because it is 
possible for a substance including a fluoroalkyl group to increase difference of wettability 
between a portion that is irradiated with energy and a portion that is not irradiated with 
energy. 

[0014] In the invention described in claim 6 or claim 7, as mentioned in claim 8, it is 
preferable that the organopolysiloxane is the organopolysiloxane which is hydrolysis 
condensate one or more than two kinds of hydrolysis condensates or meta-hydrolysis 
condensates of silicide shown as Y n SiX(4_ n) (here, Y indicates alkyl group, fluoroalkyl group, 
vinyl group, amino group, phenyl group or epoxy group and X indicates alkoxyl group or 
halogen, n is an integral number 0 to 3.). 
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It is possible to provide characteristics to the change of wettability as mentioned above by 
using such organopolysiloxane. 

[0015] The invention, as mentioned in claim 9, provides a manufacturing method of a 
conductive pattern organizer which is characterized by comprising the steps of preparing a 
substrate for a pattern organizer including a base material and a photocatalyst-treatment 
layer which is formed on the base material, and includes a photocatalyst at least and a 
wettability-variation layer which is formed on the photocatalyst-treatment layer and in 
which wettability of energy irradiation portion varies in a decreasing direction of a liquid 
contact angle, forming a wettability pattern including a liquid-repellent region and a 
lyophilic region on the wettability-variation layer by irradiating the wettability-variation 
layer with energy, attaching a metal colloid solution only to a lyophilic region by applying a 
metal colloid solution to a surface of the wettability-variation layer provided with the 
wettability pattern, forming a conductive pattern organizer by solidifying a metal colloid 
solution attached to the lyophilic region of the wettability pattern. 

[0016] According to the invention, it becomes possible to attach a metal colloid solution 
only to a lyophilic region and to form a high-definition conductive pattern by including 
wettability-variation layer. In addition, since the conductive pattern is formed on the 
wettability-variation layer, a photocatalyst-treatment layer and a conductive pattern do not 
directly contact, and there is little possibility that a conductive pattern is affected by a 
photocatalyst with time. Therefore, it is possible to manufacture a high-definition 
conductive pattern organizer. 

[0017] In the invention mentioned in claim 9, as mentioned in claim 10, a contact angle to a 
metal colloid solution on a wettability-variation layer is 50° or more in a portion that is not 
irradiated with energy, and 40° or less in a portion that is irradiated with energy. In case 
wettability of a portion that is not irradiated with energy, a liquid-repellent region, and a 
portion that is irradiated with energy, a lyophilic region, on the wettability-variation layer, 
are not in the mentioned range, it may be impossible to attach a metal colloid solution only 
to the lyophilic region when applying a metal colloid solution to an entire surface. 
[0018] In the invention according to claim 9 or claim 10, as mentioned in claim 11, it is 
preferable that the wettability-variation layer is a layer including organopolysiloxane. In 
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the present invention, characteristics required to a wettability-variation layer are to be 
liquid-repellent when not irradiated with energy and to be lyophilic when irradiated with 
energy. It is preferable to use organopolysiloxane as a material which gives these 
characteristics to the wettability-variation layer. 

[0019] In the invention described in claim 11, as mentioned in claim 12, it is preferable that 
the organopolysiloxane is polysiloxane including fluoroalkyl group. This is because it is 
possible for a substance including fluoroalkyl group to increase difference of wettability 
between a portion that is irradiated with energy and a portion that is not irradiated with 
energy. 

[0020] In the invention described in claim 11 or 12, as mentioned in claim 13, it is 
preferable that the organopolysiloxane is the organopolysiloxane which is one or more than 
two kinds of hydrolysis condensate or meta-hydrolysis condensates of silicide shown as Y n 
SiX (4 _ n) (here, Y indicates alkyl group, fluoroalkyl group, vinyl group, amino group, phenyl 
group or epoxy group and X indicates an alkoxyl group or halogen, n is an integral 
number of 0 to 3.). It is possible to provide characteristics to the change of wettability as 
mentioned above by using such organopolysiloxane. 

[0021] The invention, as mentioned in claim 14, provides a manufacturing method of a 
conductive pattern organizer which is characterized by comprising the steps of preparing a 
substrate for a pattern organizer including a base material and a photocatalyst-treatment 
layer which is formed on the base material and includes at least a photocatalyst and a 
degradation and removal layer which is degraded and removed by photocatalysis with 
energy irradiation, forming a degradation and removal pattern on the degradation and 
removal layer by irradiating with energy in the shape of pattern on the degradation and 
removal layer, applying a metal colloid solution in the shape of pattern by applying a metal 
colloid solution to a surface of the degradation and removal layer provided with the 
degradation and removal pattern, forming a conductive pattern organizer by solidifying the 
attached metal colloid solution. 

[0022] According to the invention, it becomes possible that a degradation and removal layer 
in a portion that is irradiated with energy is degraded and removed to form concavity and 
convexity on the surface by photocatalysis with energy irradiation by including the 
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degradation and removal layer. By using this concavity and convexity, for example, by an 
ink-jet method, it becomes possible to easily apply a metal colloid solution and to 
manufacture a high-definition pattern organizer. 

[0023] In the invention described in claim 14, as mentioned in claim 15, it is preferable that 
there's a difference between a contact angle of liquid with the degradation and removal 
layer and a contact angle of liquid to the exposed photocatalyst-including layer by degraded 
the degradation and removal layer. Thus, it is possible that a portion where the degradation 
and removal layer which is not irradiated with energy is left is referred to as a 
liquid-repellent region, and a portion that is irradiated with energy and where a base 
material is exposed is referred to as a lyophilic region on the degradation and removal layer, 
and that to profit not only a concavity and convexity but also a difference of wettability, 
thereby manufacturing a more high-definition conductive pattern organizer. 
[0024] In addition, in the invention any one of claims 14 to 15, as mentioned in claim 16, it 
is preferable that the degradation and removal layer is any one of a Self- Assembled 
Monolayer, Langmuir-Brodgett film, or a Layer-by-Layer Self-Assembled film. It is 
possible to form a relatively high- intensity and non-defective film since the degradation and 
removal layer is the above-mentioned layer. 

[0025] In the invention of any one of claims 14 to 16, as mentioned in claim 17, it is 
preferable that a contact angle to a metal colloid solution on the degradation and removal 
layer is 50° or more in a portion that is not irradiated with energy, and 40° or less in a 
portion that is irradiated with energy. It may be impossible to attach a metal colloid 
solution only to a lyophilic region in the case that a contact angle to a metal colloid solution 
is not in the above-mentioned range, for example when applying a metal colloid solution to 
an entire surface. 

[0026] In the invention of any one of claims 1 to 17, as mentioned in claim 18, a non-streak 
portion removal step of removing a non-conductive pattern portion where a conductive 
pattern is not formed after a step of forming the conductive pattern. When the 
photocatalyst-including layer, the wettability -variation layer, or the degradation and removal 
layer is formed of a conductive base material, it is difficult that it is assumed a conductive 
pattern organizer even if a conductive pattern organizer is provided, and thus an insulating 
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substrate is exposed by removing a non-conductive pattern portion where this conductive 
pattern portion is not formed, and it becomes possible to assume it a conductive pattern 
organizer. 

[0027] In the invention described in claim 18, as mentioned in claim 19, it is preferable that 
the non-streak portion removal step is a step of removing the non-conductive pattern portion 
by an alkali solution. Thus, it becomes possible to remove the non-conductive pattern 
portion easily, it is preferable in terms of manufacturing efficiency or cost. 
[0028] In the invention described in any one of claim 1 to claim 19, as mentioned in claim 
20, it is preferable that the photocatalyst is a kind or two or more kinds of substance selected 
from titanium oxide (Ti0 2 ), zinc oxide (ZnO), tin oxide (Sn0 2 ), strontium titanate (SrTi0 3 ), 
tungsten oxide (W0 3 ), bismuth oxide (Bi 2 0 3 ) and ferric oxide (Fe 2 0 3 ), it is preferable above 
all that the photocatalyst is titanium oxide (Ti0 2 ) as mentioned in claim 21. This is 
because it is effective as a photocatalyst since band-gap energy of titanium dioxide is high, 
it is stable chemically without virulence, and it is easy to get. 

[0029] In the invention described in claim 21, as mentioned in claim 22, it is preferable to 
have a photocatalyst-including layer of which elemental fluorine is included on the surface 
at the proportion that elemental fluorine is 500 or more when Ti element is 100, in the case 
where an amount of fluorine on the photocatalyst-including layer surface is analyzed in 
X-ray photoelectron spectroscopy and quantified. 

[0030] If the amount of elemental fluorine is large, liquid-repellent characteristics in a 
liquid-repellent region becomes high, removal of a metal colloid solution on the 
liquid-repellent region is conducted smoothly in applying the metal colloid solution entirely, 
and thus it becomes possible to apply a metal colloid solution to only a lyophilic region. 
[0031] In the invention described in any one of claim 1 to claim 22, as mentioned in claim 
23, it is preferable that the energy irradiation is conducted while heating a photocatalyst. 
By heating a photocatalyst by energy irradiation, it becomes possible to increase an effect of 
a photocatalyst and to form a conductive pattern organizer efficiently. 

[0032] In the invention described in any one of claims 1 to 23, as mentioned in claim 24, it 
is preferable that the metal colloid solution is a silver colloid aqueous solution or a gold 
colloid aqueous solution. 
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[0033] In the invention described in any one of claims 1 to 24, as mentioned in claim 25, 
applying a metal colloid solution in the step of applying a metal colloid solution may be a 
dip coating method or a spin coating method. 

[0034] In the invention described in any one of claims 1 to 24, as mentioned in claim 26, 
applying a metal colloid solution in the step of applying a metal colloid solution may be by 
a nozzle discharge method, above all it is preferable that the nozzle discharge method is an 
ink-jet method as mentioned in claim 27. 

[0035] As mentioned in claim 28, the invention provides a conductive pattern organizer 
which is characterized by comprising a base material, a photocatalyst-including layer in 
which wettability of energy irradiation portion formed on the base material varies in a 
decreasing direction of a liquid contact angle, and includes at least a photocatalyst and a 
binder, and a metal composition which is formed by solidifying a metal colloid solution in 
the shape of pattern on the photocatalyst-including layer. According to the present 
invention, by having the photocatalyst-including layer, it becomes possible to apply a metal 
colloid solution to only a lyophilic region easily, and to form a high-definition conductive 
pattern organizer. 

[0036] In addition, as mentioned in claim 29, the present invention provides a conductive 
pattern organizer which is characterized by comprising a base material, a 
photocatalyst-including layer in which wettability of energy irradiation portion formed on 
the base material in the shape of pattern varies in a decreasing direction of a liquid contact 
angle, and includes a photocatalyst and a binder at least, and a metal composition formed by 
solidifying a metal colloid solution on the photocatalyst-including layer. According to the 
present invention, by having the photocatalyst-including layer, it becomes possible to form 
easily a conductive pattern organizer using difference of wettability, and to form a low cost 
conductive pattern organizer. Also, since the photocatalyst-including layer is formed in the 
shape of pattern, and in a portion except a conductive pattern, an insulative base material is 
exposed; it becomes possible to be a conductive pattern organizer even if the 
photocatalyst-including layer is conductive. 

[0037] In the invention described in claim 28 or claim 29, as mentioned in claim 30, the 
photocatalyst-including layer may include a decomposed substance which is decomposed by 
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photocatalysis by energy irradiation thereby can vary wettability on the 
photocatalyst-including layer. In the present invention, variation of wettability of the 
photocatalyst-including layer by photocatalysis may arise from a material of a binder, but 
also may vary wettability of the surface in the shape of pattern by including a decomposed 
substance which is decomposed by photocatalysis in a photocatalyst-including layer in this 
way. 

[0038] In the invention any one of claims 28 to 30, as mentioned in claim 3 1, it is preferable 
that a contact angle to a metal colloid solution on the photocatalyst-including layer is 50° or 
more in a portion that is not irradiated with energy, and 40° or less in a portion that is 
irradiated with energy. In the case that wettability of a portion that is not irradiated with 
energy, a liquid-repellent region, and a portion that is irradiated with energy, a lyophilic 
region on the photocatalyst-including layer, are not in the mentioned range, it may be 
impossible to attach a metal colloid solution to only a lyophilic region when applying a 
metal colloid solution to an entire surface. 

[0039] As mentioned in claim 32, the present invention provides a conductive pattern 
organizer which is characterized by comprising a base material, a photocatalyst-treatment 
layer including at least a photocatalyst on the base material, a wettability-variation layer in 
which wettability of energy irradiation portion varies in a decreasing direction of a liquid 
contact angle on the photocatalyst-treatment layer; and a metal composition formed by 
solidifying a metal colloid solution in the shape of pattern on the wettability-variation layer. 
According to the present invention, by including the wettability-variation layer, it becomes 
possible to attach a metal colloid solution quite finely in the shape of pattern easily by using 
difference of wettability. Also, since the photocatalyst-treatment layer and a conductive 
pattern does not contact directly, there is little possibility that a conductive pattern is 
affected by a photocatalyst with time, therefore it will be possible to be a high-definition 
conductive pattern organizer. 

[0040] In addition, as mentioned in claim 33, the invention provides a conductive pattern 
organizer which is characterized by comprising a base material, a photocatalyst-treatment 
layer including at least a photocatalyst on the base material, a wettability-variation layer 
which is formed on the photocatalyst-treatment layer in the shape of pattern and in which 
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wettability of energy irradiation portion varies in a decreasing direction of a liquid contact 
angle, and a metal composition formed on the wettability-variation layer by solidifying a 
metal colloid solution. 

[0041] According to the invention, by including the wettability-variation layer, it becomes 
possible to attach a metal colloid solution quite finely in the shape of pattern easily using 
difference of wettability. Also, since the photocatalyst-treatment layer and a conductive 
pattern does not contact directly, there is little possibility that a conductive pattern is 
affected by a photocatalyst with time, it will be possible to be a high-definition conductive 
pattern organizer. Furthermore, the wettability-variation layer is formed in the shape of 
pattern, in a portion except a conductive pattern, a comparatively insulative 
photocatalyst-treatment layer is exposed, therefore it becomes possible to form a conductive 
pattern organizer even if the wettability-variation layer is conductive. 

[0042] In addition, as mentioned in claim 34, the invention provides a conductive pattern 
which is characterized by comprising a base material, a photocatalyst-treatment layer 
including at least a photocatalyst on the base material which is formed in the shape of 
pattern, a wettability-variation layer in which wettability of energy irradiation portion 
formed on the photocatalyst-treatment layer varies in a decreasing direction of a liquid 
contact angle, and a metal composition formed on the wettability-variation layer by 
solidifying a metal colloid solution. 

[0043] According to the present embodiment, by including the wettability-variation layer, it 
is possible to attach a metal colloid solution quite finely in the shape of pattern easily by 
using difference of wettability. Also, since the wettability-variation layer is formed in the 
shape of pattern, and a wettability-variation layer and a conductive pattern are formed 
thereon in a portion except a conductive pattern, comparatively insulative base material is 
exposed, therefore it is possible to form a conductive pattern organizer even if the 
wettability-variation layer and a photocatalyst-treatment layer are conductive. 
[0044] In the invention described in any one of claims 32 to 34, as mentioned in claim 35, it 
is preferable that a contact angle to a metal colloid solution on the wettability-variation layer 
is 50° or more in a portion that is not irradiated with energy, and 40° or less in a portion that 
is irradiated with energy. In the case where wettability in a portion that is not irradiated 
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with energy, a liquid-repellent region, and a portion that is irradiated with energy, a lyophilic 
region, on the wettability-variation layer, are not in the mentioned range, it may be 
impossible to attach a metal colloid solution only to the lyophilic region when applying a 
metal colloid solution to an entire surface. 

[0045] As mentioned in claim 36, the invention provides a conductive pattern organizer 
which is characterized by comprising, a base material, a photocatalyst-treatment layer 
including at least a photocatalyst formed on the base material, a degradation and removal 
layer which is a layer degraded and removed by photocatalysis with energy irradiation, and 
a metal composition formed on the photocatalyst-treatment layer that the degradation and 
removal layer is degraded and removed by solidifying a metal colloid solution in the shape 
of pattern. 

[0046] According to the invention, concavity and convexity can be formed on a surface by 
photocatalysis with the energy irradiation, by including the degradation and removal layer, 
for example, by an ink-jet method or the like, it becomes possible to attach a metal colloid 
solution easily and to form a conductive pattern organizer. 

[0047] In the invention described in claim 36, as mentioned in claim 37, it is preferable that 
the degradation and removal layer is any of a Self-Assembled Monolayer, 
Langmuir-Brodgett film, or a Layer-by-Layer Self-Assembled film. It is possible to form a 
film which is relatively high-intensity and non-defective since the degradation and removal 
layer is the above-mentioned layer. 

[0048] In the invention described in claim 36 or claim 37, as mentioned in claim 38, it is 
preferable that a contact angle to a metal colloid solution on the degradation and removal 
layer is 50° or more in a portion that is not irradiated with energy, and 40° or less in a 
portion that is irradiated with energy. Thus, it becomes possible to use not only concavity 
and convexity on the surface but difference of wettability, and thus it is possible to form a 
high-definition conductive pattern organizer. 
[0049] 

[Embodiment of the invention] The invention relates to a manufacturing method of a 
conductive pattern organizer and a conductive pattern organizer. Hereinafter, it is 
explained as to each. 
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[0050]A. A manufacturing method of a conductive pattern organizer 

A manufacturing method of a conductive pattern organizer of the invention is explained first. 
The manufacturing method of a conductive pattern organizer of the invention has three 
embodiments. Hereinafter, each embodiment is described. 
[005 1 ] 1 . First embodiment 

Firstly, a first embodiment of a manufacturing method of a conductive pattern 
organizer of the invention is described. The first embodiment of a manufacturing method 
of a conductive pattern organizer of the invention is characterized by comprising the steps 
of preparing a substrate for a pattern organizer having a base material and a 
photocatalyst-including layer which is formed on the base material, has a photocatalyst and 
a binder, and which wettability of energy irradiation portion varies in a decreasing direction 
of a liquid contact angle, forming a wettability pattern having a liquid-repellent region and a 
lyophilic region on the photocatalyst-including layer by irradiating the 
photocatalyst-including layer with energy in the shape of pattern, attaching a metal colloid 
solution only to a lyophilic region by applying the metal colloid solution to the surface of 
the photocatalyst-including layer provided with the wettability pattern, and forming a 
conductive pattern organizer by solidifying the metal colloid solution which is attached to 
the lyophilic region of the wettability pattern. 

[0052] In this way, in a manufacturing method of a conductive pattern organizer of this 
embodiment, by irradiating a photocatalyst-including layer with energy in the shape of 
pattern, wettability of the surface varies by photocatalysis in the photocatalyst-including 
layer, this portion where wettability varies, that is, a pattern in a lyophilic region is formed 
on a surface of the photocatalyst-including layer. Therefore, post treatment such as a 
development and a cleaning in forming a pattern is unnecessary, it is possible to form a 
pattern having a different wettability where wettability differs with fewer processes at a 
lower price than conventionally. Also, it is possible to attach a metal colloid solution only 
to the lyophilic region by applying the metal colloid solution to a wettability pattern on this 
photocatalyst-including layer, and by solidifying this, a conductive pattern can easily be 
formed. 

[0053] Such a manufacturing method of a conductive pattern is explained specifically in the 
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embodiment with reference to drawings. Fig. 1 describes an example of a manufacturing 
method of a conductive pattern organizer in the embodiment. 

[0054] In this example, at first, the substrate 3 for a pattern organizer provided with the 
photocatalyst-including layer 2 on the base material 1 is prepared (a step of preparing a 
substrate for a pattern organizer, refer to Fig. 1(a)). 

[0055] Next, as shown in Fig. 1(b), at a side of the photocatalyst-including layer 2 of the 
substrate 3 for a pattern organizer, the photo mask 4 in which a required pattern is drawn is 
disposed, it is irradiated with the ultraviolet rays 5 through this. Therefore, as shown in 
Fig. 1(c), a wettability pattern including the lyophilic region 6 and the liquid-repellent 
region 7 are formed on a surface of the photocatalyst-including layer 2 (a step of forming a 
wettability pattern). 

[0056] Also, by applying a colloid solution onto the entire substrate 3 for a pattern organizer, 
a metal colloid solution is attached only onto the lyophilic region 6 (a step of applying a 
metal colloid solution), after that, by solidifying this it is possible to obtain a conductive 
pattern organizer 9 where the conductive pattern 8 is formed on the photocatalyst-including 
layer 2. 

[0057] Each step is in detail explained as to such a manufacturing method of a conductive 
pattern organizer in the embodiment. 

[0058] (1) Step of preparing a substrate for a pattern organizer 

A step of preparing a substrate for a pattern organizer in the present embodiment is a step of 
preparing a substrate for a pattern organizer provided with a photocatalyst-including layer 
having a photocatalyst and a binder on a base material. 

[0059] In this way, a substrate for a pattern organizer which is manufactured in this step, 
includes at least a photocatalyst-including layer and a base material, and is commonly made 
by forming a thin-film photocatalyst-including layer formed on the base material by a 
predetermined method. 

[0060] (A photocatalyst-including layer) A photocatalyst-including layer used in the 
embodiment is a photocatalyst-including layer comprising a photocatalyst and a binder, and 
in which wettability of energy irradiation portion varies in a decreasing direction of a liquid 
contact angle. 
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[0061] Thus, by having a photocatalyst-including layer in which wettability of energy 
irradiation portion varies in a decreasing direction of a liquid contact angle by irradiating 
with energy, and by conducting a pattern-irradiation of energy as mentioned later, it 
becomes possible to vary wettability in the shape of pattern easily and to form a pattern in a 
lyophilic region where a contact angle to a liquid is small. Therefore, it is possible to 
manufacture a conductive pattern organizer effectively and to obtain a conductive pattern 
organizer at a low cost. 

[0062] Here, a lyophilic region is a region where a contact angle to liquid is small, and 
wettability to a below-described metal colloid solution is favorable. Also, a 
liquid-repellent region is a region where a contact angle with liquid is large, and wettability 
with a metal colloid solution is poor. 

[0063] It is preferable that a contact angle to a metal colloid solution is 50° or more, 
preferably 60° or more, and especially 70° or more in a portion that is not irradiated with 
energy, that is, a liquid-repellent region in the photocatalyst-including layer. This is 
because a liquid-repellent characteristic is not enough in the case that a contact angle to 
liquid is small, since a portion that is not irradiated with energy is a portion that require a 
liquid-repellent characteristic in the embodiment, and it is not preferable because it may be 
possible that a metal colloid solution is left even in a region where a conductive pattern is 
not formed in the case that the metal colloid solution is applied entirely in below-described 
step of applying the metal colloid solution. 

[0064] Also, it is preferable that a contact angle to a metal colloid solution is 40° or less, 
preferably 30° or less, and especially 20° or less in a portion that is irradiated with energy, 
that is, a lyophilic region in the photocatalyst-including layer. Because in the case that a 
contact angle to a metal colloid solution is large in a portion that is irradiated with energy, 
that is, a lyophilic region, there is a possibility that repel a metal colloid solution when 
applying a metal colloid solution entirely described below. Therefore, there is a possibility 
that it is difficult to patterning a metal colloid solution on a lyophilic region. 
[0065] The term a contact angle to liquid here, is one obtained by measuring a contact angle 
to liquid having various surface tension using the contact angle finder (CA-Z type made by 
Kyowa Interface Science Co., Ltd.) and from the result or by making a chart of the result. 
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Also, as this measurement, the wetting exponent normal solution made by Junsei Chemistry 
Co., Ltd. is used as the liquid having various surface tension. 

[0066] In the case of using the photocatalyst-including layer described above in the 
embodiment, fluorine is included in the photocatalyst-including layer, and further when 
irradiating the photocatalyst-including layer with energy, the photocatalyst-including layer 
may be formed so that a fluorine amount on a surface of this photocatalyst-including layer 
decreases by photocatalysis compared to that of before energy irradiation. Also, the 
photocatalyst-including layer may be formed to include a decomposed substance, which is 
decomposed by photocatalysis by energy irradiation thereby, varies wettability on the 
photocatalyst-including layer. 

[0067] A mode of action in the above-mentioned photocatalyst-including layer which is 
typified by titanium dioxide as after-mentioned is not necessarily definitive, however it is 
assumed that a career generated by light irradiation gives a change to a chemical structure of 
an organic substance by a direct reaction to a close chemical compound or activated oxygen 
species which is generated in the presence of oxygen and water. In the embodiment, it is 
assumed that this career affects a binder compound in the photocatalyst-including layer and 
varies wettability of the surface. 

[0068] Hereinafter, a photocatalyst, a binder, and the other constituents which form such a 
photocatalyst-including layer are described. 
[0069] a. photocatalyst 

Firstly, a photocatalyst used in the embodiment is explained. 

As the photocatalyst used in the embodiment, for example, titanium dioxide (Ti0 2 ), zinc 
oxide (ZnO), tin oxide (Sn0 2 ), strontium titanate (SrTi0 3 ), tungsten oxide (W0 3 ), bismuth 
oxide (Bi 2 0 3 ) and ferric oxide (Fe 2 0 3 ) known as an optical-semiconductor can be cited, one 
kind or two or more kinds selected by these can be mixed, and used. 

[0070] In the embodiment, titanium dioxide is employed in particular preferably because it 
has high band-gap energy and is stable chemically speaking without virulence, easy to 
obtain. As for titanium dioxide, there are anatase type and rutile type, and both can be 
employed in the embodiment, however anatase type titanium dioxide is more preferable. 
Anatase type titanium dioxide has excitation wavelength of 380 nm or less. 
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[0071] As such anatase type titanium dioxides, for example, anatase type Titania sol (STS 
-02 (average particle diameter 7 nm) made by Ishihara Sangyo Co., Ltd, ST-K01 made by 
Ishihara Sangyo Co., Ltd.) of hydrochloric acid peptization type, anatase type Titania sol 
(TA-15 (average particle diameter 12 nm) made by Nissan chemistry Co., Ltd.) of nitric acid 
peptization type or the like can be given. 

[0072] As the grain size of photocatalyst is smaller, photocatalysis is obtained more 
effectively, and average particle diameter of 50 nm or less is preferable, and it is particularly 
preferable to employ a photocatalyst of 20 nm or less. 

[0073] A photocatalyst amount in the photocatalyst-including layer used in the present 
embodiment can be set in the range of from 5 to 60% by weight, preferably from 20 to 40% 
by weight. Also, it is preferable that thickness of a photocatalyst-including layer is in the 
range of from 0.05 to 10 (jm. 
[0074] b. binder 

Next, a binder used in the present embodiment is explained. In the embodiment, variation 
of wettability on the photocatalyst-including layer is divided into three modes like the case 
that a photocatalyst acts on binder itself (a first mode), the case that varies by including a 
decomposed substance which is dissolved by photocatalysis by irradiation, thus can vary 
wettability on the photocatalyst-including layer (a second mode), and the case of combining 
these (a third mode). The binder used in the first mode and the third mode needs to 
include a function which can vary wettability on the photocatalyst-including layer by 
photocatalysis, and such a function is not especially required in the second mode. 
[0075] Hereinafter, firstly the binder used in the second mode, that is, a binder which does 
not require particularly a function that varies wettability on the photocatalyst-including 
layer by photocatalysis is explained, secondly the binder used in the first mode and the third 
mode, that is, a binder which includes a function that varies wettability on the 
photocatalyst-including layer by photocatalysis is explained. 

[0076] As the binder which is used in the second mode and does not require a function that 
varies wettability on the photocatalyst-including layer by photocatalysis as long as a binder 
has a high binding energy of which a main skeleton structure is not resolved by optical 
excitation of the photocatalyst-including layer is comprised, it is not limited particularly. 
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Concretely, polysiloxane which does not have an organic substituent or which has a little 
organic substituent can be given, these can be obtained by hydrolyzing and 
polycondensating tetramethoxy silane, tetraethoxysilane and the like. 

[0077] When such a binder is used, it is indispensable to include a decomposed substance, 
as an addictive, which is dissolved by below-described photocatalysis of energy irradiation 
and can vary wettability on the photocatalyst-including layer by this in the 
photocatalyst-including layer. 

[0078] Next, a binder which is used in the first mode and the third mode, and requires a 
function that varies wettability on the photocatalyst-including layer by photocatalysis is 
explained. As such a binder, a high binding energy of which a main skeleton is not 
decomposed by optical excitation of the photocatalyst-including layer and a binder having 
an organic substituent that dissolved by photocatalysis is preferable, for example, (1) 
organopolysiloxane which provides a big intensity by hydrolyzing and polycondensating 
chloro, alkoxysilane or the like with sol gel reaction or the like, (2) organopolysiloxane 
which cross-links reactive silicone in superior in liquid-repellent characteristics and 
oil-repellent characteristics or the like can be given. 

[0079] Organopolysiloxane which is one kind or two or more kinds of hydrolysis 
condensate or meta-hydrolysis condensate of a silicide compound shown as a general 
formula: 
Y n SiX(4_ n ) 

(Here, Y shows an alkyl group, a fluoroalkyl group, vinyl group, amino group, phenyl group 
or epoxy group and X shows an alkoxyl group, an acetyl group or halogen, n is an integral 
number of 0 to 3.) is preferable in the case (1). In addition, carbon number of group 
indicated as Y here is preferably in the scope of 1 to 20. Also, an alkoxyl group indicated 
as X is preferably a methoxy group, an ethoxy group, a propoxy group, and a butoxy group. 
[0080] As binder, especially polysiloxane including a fluoroalkyl group can be preferably 
used, concretely one kind or two or more kinds of hydrolysis condensate or meta-hydrolysis 
condensate of after-mentioned fiiloroalkylsilane can be given, generally one known as 
fluorine-based silane coupling agent can be used. 
CF 3 (CF 2 ) 3 CH 2 CH 2 Si (OCH 3 ) 3 ; 
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CF 3 (CF 2 ) 5 CH 2 CH 2 Si (OCH 3 ) 3 ; 
CF 3 (CF 2 ) 7 CH 2 CH 2 Si (OCH 3 ) 3 ; 
CF 3 (CF 2 ) 9 CH 2 CH 2 Si (OCH 3 ) 3 ; 
(CF 3 ) 2 CF(CF 2 ) 4 CH 2 CH 2 Si (OCH 3 ) 3 ; 
(CF 3 ) 2 CF(CF 2 ) 6 CH 2 CH 2 Si (OCH 3 ) 3 ; 
(CF 3 ) 2 CF(CF 2 ) 8 CH 2 CH 2 Si (OCH 3 ) 3 ; 
CF 3 (C6H 4 ) C 2 H 4 Si (OCH 3 ) 3 ; 
CF 3 (CF 2 ) 3 (C6H 4 ) C 2 H 4 Si (OCH 3 ) 3 ; 
CF 3 (CF 2 ) 5 (C6H 4 ) C 2 H 4 Si (OCH 3 ) 3 ; 
CF 3 (CF 2 ) 7 (C 6 H 4 ) C 2 H 4 Si (OCH 3 ) 3 ; 
CF 3 (CF 2 ) 3 CH 2 CH 2 SiCH 3 (OCH 3 ) 2 ; 
CF 3 (CF 2 ) 5 CH 2 CH 2 SiCH 3 (OCH 3 ) 2 ; 
CF 3 (CF 2 ) 7 CH 2 CH 2 SiCH 3 (OCH 3 ) 2 ; 
CF 3 (CF 2 ) 9 CH 2 CH 2 SiCH 3 (OCH 3 ) 2 ; 
(CF 3 ) 2 CF(CF 2 ) 4 CH 2 CH 2 SiCH 3 (OCH 3 ) 2 ; 
(CF 3 ) 2 CF(CF 2 ) 6 CH 2 CH 2 Si CH (OCH 3 ) 2 ; 
(CF 3 ) 2 CF(CF 2 ) 8 CH 2 CH 2 Si CH(OCH 3 ) 2 ; 
CF 3 (C6H 4 ) C 2 H 4 SiCH 3 (OCH 3 ) 2 ; 
CF 3 (CF 2 ) 3 (C6H 4 ) C 2 H 4 SiCH 3 (OCH 3 ) 2 ; 
CF 3 (CF 2 ) 5 (CoK,) C 2 H 4 SiCH 3 (OCH 3 ) 2 ; 
CF 3 (CF 2 ) 7 (C6H 4 ) C 2 H 4 SiCH 3 (OCH 3 ) 2 ; 
CF 3 (CF 2 ) 3 CH 2 CH 2 Si (OCH 2 CH 3 ) 3 ; 
CF 3 (CF 2 ) 5 CH 2 CH 2 Si (OCH 2 CH 3 ) 3 ; 
CF 3 (CF 2 ) 7 CH 2 CH 2 Si (OCH 2 CH 3 ) 3 ; 
CF 3 (CF 2 ) 9 CH 2 CH 2 Si (OCH 2 CH 3 ) 3 ; 
CF 3 (CF 2 ) 7 S0 2 N(C 2 H 5 ) C 2 H 4 CH 2 Si (OCH 3 ) 3 

By using polysiloxane including a fluoroalkyl group as mentioned above as a binder, 
liquid-repellent characteristics in non-energy irradiation portion of a photocatalyst-including 
layer improve greatly and it develops a function of preventing a metal colloid solution from 
attaching. 
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[0081] In addition, as the reactive silicon of (2) described above, a chemical compound 
which has a skeleton shown as a general formula below can be cited. 
[0082] 

[Chemical formula 1] 

[0083] However, n is an integral number of two or more, R 1 , R 2 is a substitute of which the 
number of carbon is 1 to 10 or non-substitute alkyl, alkenyl, aryl or a cyano alkyl group. 
In mole ratio, 40 or less percentage of the total is vinyl, phenyl, halogenation phenyl. In 
addition, it is preferable that a substance in which R 1 , R 2 are metal group, is a substance of a 
methyl group because the surface energy is the smallest, it is preferable that a methyl group 
in mole ratio is 60 or more percentage. In chain terminal or side chain, a reactive group 
such as a hydroxyl group of more than at least 1 is included in molecular chain. 
[0084] With the organopolysiloxane, a stable organo silicon chemical compound which does 
not show a cross-linking reaction may be mixed into a binder. 

[0085] (Decomposed substance) In the second mode and third mode, it is necessary to 
include a decomposed substance in a photocatalyst-including layer, which is decomposed by 
photocatalysis by energy irradiation, and which can vary wettability on the 
photocatalyst-including layer. That is, when a binder itself does not have a function which 
varies wettability on the photocatalyst-including layer and such a function is lacked by 
adding a decomposed substance as mentioned above, wettability on the 
photocatalyst-including layer can be varied or assist such a variation. 

[0086] As such a decomposed substance, a surface active agent can be given, which is 
decomposed by photocatalysis and has a function of varying wettability on the 
photocatalyst-including layer by being decomposed. Specifically, a fluorine-based or a 
silicon-based nonionic surface active agent such as hydrocarbon system such as each series 
of NIKKOL BL, BC, BO, BB made by Nikko chemical Co., Ltd., ZONYL FSN, FSO made 
by Dupont company, Sir CFC S-141, 145 made by Asahi Glass Co., Ltd., Megaface F-141, 
144 made by Dainippon Ink & Chemicals, Inc., Ftergent F-200, F251 made by Neos Co., 
Ltd., Unidyne DS 401, 402 made by Daikin Industries, Ltd., Fluorad FC -170,176 made by 
3M Co., Ltd. can be given, in addition, cation stem surface active agent, anionic system 
surface active agent, ampholytic surface active agent can be used. 
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[0087] Oligomer or polymer such as Polyvinyl alcohol, unsaturated polyester, acrylic resin, 
polyethylene, diallyphthalate, ethylene propylene diene monomer, epoxy resin, phenol resin, 
polyurethane, melamine resin, polycarbonate, polyvinyl chloride, polyamide, polyimide, 
styrene butadiene rubber, chloroprene rubber, polypropylene, polybutylene, polystyrene, 
polyvinyl acetate, nylon, polyester, polybutadiene, poly benzimidazole, poly acryl nitrile, 
epichlorohydrin, polysulphide, or polyisoprene, polymer can be given in addition to surface 
active agent. 

[0088] (Fluorine amount) In addition, in the present embodiment, it is preferable that the 
photocatalyst-including layer is formed so that the photocatalyst-including layer includes 
fluorine and further this fluorine amount of the photocatalyst-including layer surface 
decreases compared to that before energy irradiation by the photocatalysis when irradiating 
the photocatalyst-including layer with energy. 

[0089] The photocatalyst-including layer having such characteristics can form a pattern 
comprising a portion in which an amount of fluorine is small easily by irradiating a pattern 
with energy as mentioned below. Here, fluorine has extremely low surface energy. In a 
surface of a substance containing much fluorine, critical surface tension becomes worse. 
Thus, critical surface tension in a portion with a small amount of fluorine becomes big 
compared to critical surface tension in a surface with a large amount of fluorine. This 
means that a portion with a small amount of fluorine is a lyophilic region compared to a 
portion with a large amount of fluorine. Therefore, forming a pattern comprising a portion 
with a little amount of fluorine compared to a peripheral surface is forming a pattern of a 
lyophilic region in a liquid-repellent region. 

[0090] When using such a photocatalyst-including layer, since a pattern in a lyophilic region 
can be formed in a liquid repellent easily by irradiating a pattern with energy, even when a 
metal colloid solution is applied entirely, it is easily possible to attach the metal colloid 
solution only to this lyophilic region and to form a conductive pattern organizer, thereby a 
high-definition conductive pattern can be formed at a low cost. 

[0091] As the amount of fluorine included in the photocatalyst-including layer containing 
fluorine as described above, an amount of fluorine in a lyophilic region formed by energy 
irradiation where an amount of fluorine is low is 10 or less, preferably 5 or less, particularly 
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preferably 1 or less. 

[0092] By employing such a scope, it is possible to make a big difference of lyophilic 
characteristics between an energy irradiation portion and an unirradiation portion. 
Therefore, by forming a conductive pattern on such a photocatalyst-including layer, it is 
possible to form a conductive pattern precisely only in a lyophilic region where an amount 
of fluorine decreases and to obtain a conductive pattern organizer with high accuracy. In 
addition, the decrease rate is assumed by weight as reference. 

[0093] As a method of measuring a fluorine amount in such a photocatalyst-including layer, 
various methods which are performed generally can be used, for example, the X-ray 
Photoelectron Spectroscopy, ESCA (also referred to as the Electron Spectroscopy for 
Chemical Analysis), a fluorescent X-ray analysis, a mass spectroscopy and the like may be 
used and the method is not limited if it can measure a quantity of fluorine on a surface 
quantitatively. 

[0094] Further, in the present embodiment mode, a titanium dioxide as above-mentioned is 
preferably used as a photocatalyst. However as for a fluorine amount in a 
photocatalyst-including layer in the case of using a titanium dioxide like this it is preferable 
that a fluorine (F) element is included in the surface of the photocatalyst-including layer at 
the ratio of 500 or more, preferably 800 or more, especially preferably 1200 or more, in the 
case where it is measured quantitatively by X-ray photoelectron spectroscopy method. 
[0095] A liquid repellent characteristics on the surface can be kept since a fluorine (F) is 
included at this rate in the photocatalyst-including layer and then a critical surface tension 
can be enough lowered on the photocatalyst-including layer. As a result, a difference of 
wettability with a lyophilic region on the surface of a patterned part where a fluorine 
amount was decreased by pattern-irradiating energy can be large and an accuracy of finally 
obtained a conductive pattern organizer can be improved. 

[0096] Further, in such a conductive pattern organizer, a fluorine amount in a pro-ink region 
which is organized by pattern irradiating energy is that a fluorine (F) element is 50 or less, 
preferably 20 or less, especially preferably 10 or less in the case that a titanium (Ti) element 
is 100. 

[0097] A sufficient lyophilic characteristics which is enough to form the conductive pattern 
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can be obtained if a fluorine amount ratio in the photocatalyst-including layer can be 
lowered at this degree. And then a good accuracy conductive pattern can be formed and a 
high utility value conductive pattern organizer can be obtained because of a difference in 
wettability with a liquid repellent characteristics of a portion that is not irradiated with 
energy and wettability. 

[0098] c. A manufacturing method of a photocatalyst-including layer 

The photocatalyst-including layer can be formed by adjusting an embrocation by 
dispersing a photocatalyst and an organopolysiloxane which is a binder as necessary with 
other additives into a solvent and applying this embrocation over a substrate in the case of 
employing an organopolysiloxane as the binder as above-mentioned. As for the solvent to 
be employed, an ethanol and an organic solvent of alcohol system such as an isopropanol 
are preferable. The application can be performed by a known applying method such as a 
spin coat, a spraying coat, a dip coat, a roll coat, and a beat coat. The 
photocatalyst-including layer can be formed by irradiating a ultraviolet radiation and 
performing a hardening when a component of a ultraviolet curing type is contained as the 
binder. 

[0099] (Base material) In the present embodiment, as shown in Fig. 1, a substrate 3 for 
pattern organizer comprises at least a base material 1 and a photocatalyst-including layer 2 
which is formed over this base material 1 . 

[0100] At this time, the material forming the employed base material is selected 
appropriately depending on a direction of a radiation of energy in a wettability patterning 
step which will be described below, whether the obtained conductive pattern organizer 
needs a transparency or the like. That is, it is needed that the base material is transparent 
when energy is irradiated from the base material side, while a transparency of the base 
material is not particularly needed when it is irradiated from the photocatalyst-including 
layer. 

[0101] In addition, the base material used for the present embodiment may include a 
flexibility, for example, a film made of a resin, and the like, or may be the one that does not 
include a flexibility, for example, a glass substrate and the like. 

[0102] Further, to improve an adhesion between the surface of the base material and the 
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photocatalyst-including layer, a primer layer may be formed over the base material. As 
such a primer layer, for example, a silane system, or a titanium system coupling agent and 
the like can be nominated. 

[0103] (Light shielding portion) For the substrate for a pattern organizer used in the present 
embodiment, the one including a light shielding portion formed in the shape of pattern may 
be used. As described above, in the case of having a light-shielding portion, using a photo 
mask or a drawing irradiating by a laser beam is not needed when energy is irradiated. 
Therefore, a simple and easy step is realized since a location adjustment with the substrate 
for pattern organizer and the photo mask is not needed, and it has an advantage of cost 
performance since an expensive apparatus which is necessary for the drawing irradiation is 
not needed. 

[0104] For the formation position of such a light shielding portion, there is a case that it is 
formed over the substrate and the photocatalyst-including layer is formed thereon, in other 
words, it is formed between the substrate and the photocatalyst-including layer and a case 
that it is formed in the shape of pattern on a surface of a side on which the 
photocatalyst-including layer of the base material is not formed. 

[0105] Energy is irradiated from the substrate side in any case, however a wettability pattern 
can be formed in the shape of pattern on the photocatalyst-including layer by irradiating on 
an entire surface. 

[0106] The method of forming such a light shielding portion is not limited particularly and 
selected appropriately depending on a characteristics of a formation side of a light shielding 
portion, a shielding characteristics for energy to be needed and the like. 
[0107] For example, a metal thin film such as chromium may be formed with a film 
thickness of around 1000 to 2000 A by a sputtering method, a vacuum vapor deposition and 
the like and patterning this thin film. For this pattering method, a conventional patterning 
method such as a sputtering can be used. 

[0108] Further, a method of forming a layer containing a light shielding particle such as a 
carbon particle, a metallic oxide, an inorganic pigment, an organic pigment in a resin binder 
in the shape of pattern may be used. As the employed resin binder, the one mixed with one 
kind or two kinds or more of resins such as a polyimide resin, an acrylic resin, an epoxy 
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resin, a polyacrylamide, a polyvinyl alcohol, a gelatin, a casein, a cellulose, or a 
photosensitive resin and further an O/W emulsiontype resin composition type, for example, 
an emulsioned reactive silicone and the like can be used. The thickness of such a resin 
light-shielding portion can be set in a range between 0.5 to 10 ^im. As described above, 
the method of patterning of a light shielding portion can employ the methods such as a 
photolithography method, a printing method, which are generally used. 
[0109] (2) A step of forming a wettability pattern 

In the present embodiment, then, the wettability pattern step of forming a wettability 
pattern including a lyophilic region and a liquid repellent region on the surface of the 
photocatalyst-including layer by pattern irradiating energy from a predetermined direction 
over the surface of the photocatalyst-including layer is performed. 

[0110] In addition, the energy irradiation (light exposure) in the present embodiment is a 
concept that includes any kinds of energy lines irradiation which can vary the wettability of 
the surface of a photocatalyst-including layer and thus it is not limited to an irradiation of 
visible light. 

[0111] As for the wavelength of light to be used such energy irradiation, it is usually set in a 
range of 400 nm or less, preferably a range of 380 nm or less. This is because as 
mentioned above, a preferable photocatalyst used in the photocatalyst-including layer is 
titanium dioxide and the light having the above-mentioned wavelength is desired as energy 
which activates a photocatalysis by this titanium dioxide. 

[0112] A mercury lamp, a metal halide lamp, a xenon lamp, an excimer lamp and various 
kinds of light sources can be given as the energy irradiation. 

[0113] Besides the method of pattern-irradiating through a photomask by using the 
above-mentioned light source, a method of drawing by irradiating in the shape of pattern by 
using a laser such as an excimer, or YAG can be employed. 

[0114] In addition, the irradiation-amount of energy in the case of irradiating energy is set in 
an amount needed when that the wettability of the surface of the photocatalyst-including 
layer is changed by the photocatalyst in the photocatalyst-including layer. 
[0115] At this time, sensitivity can be improved by irradiating energy while heating the 
photocatalyst-including layer and it is preferable that an effective change of the wettability 
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can be performed. Specifically, it is heated within the range of 30 °C to 80°C. 
[0116] As for the direction of irradiating energy in this embodiment, as mentioned above, 
the pattern energy irradiating through the photomask or a drawing by laser irradiating may 
be conducted in any direction of the base material side and the photocatalyst-including layer 
side when the base material is transparent. On the other hand, it is necessary to irradiate 
energy from the photocatalyst-including layer side when the base material is opaque and 
further it is necessary to irradiate energy from the base material side when the light 
shielding portion is formed. 

[0117] (3) A step of applying a metal colloid solution 

In the present embodiment, subsequently, a metal colloid solution applying step that 
a metal colloid solution is attached only to the lyophilic region by applying a metal colloid 
solution to the entire surface of the substrate for pattern organizer in which the 
above-mentioned wettability has been formed is performed. 

[0118] For applying the above-mentioned metal colloid solution, the method is not limited 
particularly as long as the metal colloid solution can be applied over the 
photocatalyst-including layer. Specifically, a method of applying to the entire surface of a 
characteristics variation layer, such as a dip coating method or a spin coating method may 
be used and a method for applying the above mentioned metal colloid solution in the shape 
of desired pattern such as a nozzle discharge method may also be used. Further, an ink-jet 
method is preferable among the nozzle discharge methods because of its good 
manufacturing efficiency and the like. 

[0119] A viscosity of the metal colloid solution used in the present embodiment is 1 to 100 
cps, preferably 5 to 50 cps, especially preferably, within the range of 10 to 20 cps and its 
concentration is 1 to 70 wt%, preferably 10 to 50 wt%, especially preferably, within the 
range of 20 to 30 wt%. When the viscosity and the concentration are lower than the 
above-mentioned ranges, it is sometimes difficult to use for practice, although it depends on 
its application, since a film thickness of the obtained metal pattern is too thin, so it is not 
preferable. Meanwhile when the viscosity and the concentration are higher than the 
above-mentioned ranges, it is sometimes impossible to perform patterning when such a 
metal colloid solution is applied to the entire surface, so it is not preferable. 
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[0120] In addition, a surface tension in the above mentioned metal colloid solution is 20 
mN/m or more, preferably 50 mN/m or more, especially preferably 70 mN/m or more. 
When the surface tension is lower than the above-mentioned ranges, it is sometimes 
impossible to have a large angle of contact in the liquid repellent region and as a result, the 
metal colloid solution is sometimes remained in the liquid repellent region, so it is not 
preferable. Further, as for an upper limit of the surface tension of the metal colloid 
solution, it is not limited in particular, however it can be said that 80 mN/m or less is 
preferable. 

[0121] As mentioned above, as for the metal colloid solution used in the present 
embodiment, it is preferable that the solution has a large surface tension. This is because it 
is necessary that the metal colloid solution which has been applied to the liquid repellent 
region except the lyophilic region is removed or gathered in the lyophilic region when it is 
applied to the entire surface as mentioned above and for this reason, it is preferable that the 
contact angle of the metal colloid solution in the liquid repellent region is large. From 
such a point of view, it is preferable to use a metal colloid aqueous solution with water as a 
medium in the present embodiment. 

[0122] In addition, for a kind of the metal used for the metal colloid solution used in the 
present embodiment, silver or gold is preferable. This is because they have excellent 
electrical conductivities and anticorrosiveness. 

[0123] Therefore, in the present embodiment, it is preferable to use a gold colloid aqueous 
solution or a silver colloid aqueous solution. 
[0124] (4) A step of forming a conductive pattern 

In the present embodiment, last of all, the conductive pattern forming step of 
forming the conductive pattern by solidifying the metal colloid solution which is attached in 
the lyophilic region over the above mentioned layer including a photocatalyst is performed 
and finally, a substrate for pattern organizer becomes the conductive pattern organizer. 
[0125] For the solidification method used here, a heating method is the most common and it 
is heated within the range of 100°C to 700°C, preferably within the range of 250 °C to 500 
°C and a heating time is within the range of 10 minutes to 60 minutes, preferably within the 
range of 20 minutes to 40 minutes. 
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[0126] (5) A step of removing a non-streak portion 

For the method of forming the conductive pattern organizer in the present 
embodiment, besides the above-mentioned step, a non-streak portion removal step which 
removes a non-conducting pattern portion where the conductive pattern portion is not 
formed may be included. When the above-mentioned layer including a photocatalyst is 
conductive, it is difficult to be a conducting pattern portion even if there is the conducting 
pattern over the conductive pattern organizer. Therefore, the base material is exposed by 
removing the photocatalyst-including layer of the above mentioned non-conducting pattern 
portion, and it is made to be a conductive pattern organizer. At this time, it is necessary 
that the base material is an insulating material among the above mentioned ones. 
[0127] Here, the conductive pattern portion is a portion where a conductive pattern formed 
in the above mentioned conductive pattern forming step is formed and the non-conducting 
pattern portion is a portion where the photocatalyst-including layer is exposed in a surface 
except the portion where the above mentioned conductive pattern portion is formed over the 
photocatalyst-including layer. 

[0128] The step of removing a non-streak portion in the present embodiment is, for example, 
the step (Fig. 2(b)) of removing a non-streak portion 10 which is made up of the 
photocatalyst-including layer exposed in a surface except conductive pattern 8 regions of 
the substrate for pattern organizer (Fig. 2(a)) which is formed by the above mentioned step 
of forming a conductive pattern. Therefore, the method and the like is not limited 
particularly if it can remove the non-streak portion 10 and expose the base material 1. 
[0129] For a specific method for removing this non-streak portion, a method for applying an 
alkali solution or a strong acid such as a hydrofluoric acid and a concentrated sulfuric acid 
by a spray, a method for dipping and the like are given. 
[0130] (6) Others 

In the present embodiment, an electroplating may be further given over the above 
mentioned conductive pattern organizer to make a film thickness of the conductive pattern 
thicker. By doing like this, a resistance of the conductive pattern can be lowered and a 
bond strength of the conductive pattern to the photocatalyst-including layer can be improved 
at the same time, and then a superior quality and high-definition wiring board can be 
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realized. 

[0131] In addition, in the present embodiment, a protective layer may be formed over the 
obtained conductive pattern because of an enhanced adhesion of the obtained conductive 
pattern to the base material and the like. 
[0132] 2. The second embodiment 

Next, the second embodiment of a manufacturing method of the conductive pattern 
organizer of the present invention is explained. The manufacturing method of the 
conductive pattern organizer of the present embodiment is characterized by comprising the 
steps of preparing a base material for pattern organizer including a base material and a 
photocatalyst-treatment layer which is formed on the base material and includes a 
photocatalyst at least and a wettability-variation layer which is formed over on the 
photocatalyst-treatment layer and in which wettability of energy irradiation portion varies in 
a decreasing direction of a liquid contact angle, forming a wettability pattern including a 
liquid repellent region and a lyophilic region on the wettability- variation layer by 
irradiating the wettability-variation layer with energy in the shape of pattern, attaching a 
metal colloid solution only to a lyophilic region by applying the metal colloid solution to a 
surface of the wettability-variation layer provided the wettability pattern, forming a 
conductive pattern by solidifying the metal colloid solution attached to a lyophilic region of 
the wettability pattern. 

[0133] Thus, as for the manufacturing method of the conductive pattern organizer of the 
present embodiment, it is easy to form the pattern which has the energy irradiation portion 
as the lyophilic region and the energy unirradiation portion as the liquid repellent region by 
irradiating energy in the shape of pattern to the wettability-variation layer. It becomes 
possible to form the metal colloid solution attached to only this lyophilic region which is 
formed in the shape of pattern and then the conductive pattern organizer can be produced 
easily by solidifying this. 

[0134] As for the manufacturing method of such a conductive pattern organizer, for example 
shown in the Fig. 3, the photocatalyst-treatment layer 1 1 is formed over the base material 1 
(refer to the Fig. 3(a)). Next, the wettability-variation layer 12 is formed over the 
photocatalyst-treatment layer 11 (refer to the Fig. 3(b)). As shown in the Fig. 3(c), a 
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photomask 4 in which a needed pattern is drawn is arranged in the wettability-variation 
layer 12 and is irradiated with a ultraviolet light 5 through this. As a result, as shown in 
the Fig. 3(d), the wettability pattern which is made up of the lyophilic region 6 and the 
liquid repellent region 7 is formed on the surface of the wettability-variation layer 12 (The 
step of forming a wettability pattern). 

[0135] Next, the metal colloid solution is applied only over the lyophilic region 6 by 

attaching the metal colloid solution to the surface of this wettability-variation layer 12 (the 

step of applying a metal colloid solution), and the conductive pattern is formed by 

solidifying this (refer to the Fig. 3(e), the step of forming a conductive pattern). 

[0136] Hereinafter, a manufacturing method of such a conductive pattern organizer of the 

present embodiment is explained every each steps. 

[0137] The step of preparing a substrate for a pattern organizer 

First, the step of preparing a substrate for a pattern organizer of the present embodiment is 
explained. The step of preparing a substrate for a pattern organizer of the present 
embodiment is a step of preparing a base material for a pattern organizer including a 
substrate and a photocatalyst-treatment layer which is formed on the base material, includes 
a photocatalyst at least and a wettability-variation layer which is formed on the 
photocatalyst-treatment layer and in which wettability of energy irradiation portion varies in 
a decreasing direction of a liquid contact angle. Hereinafter, each structure is explained. 
[0138] (photocatalyst-treatment layer) The photocatalyst-treatment layer of the present 
embodiment includes at least a photocatalyst and it is similar to the photocatalyst-including 
layer which is mentioned in the above mentioned first embodiment when the 
photocatalyst-treatment layer includes the binder, so an explanation here is omitted. 
However, it is not necessary that the photocatalyst- treatment layer includes a decomposed 
substance as the first embodiment even if a variation of the wettability is not caused by 
photocatalysis on the binder itself since the wettability over the photocatalyst-treatment 
layer is not needed to change particularly in the second embodiment. A manufacturing 
method of the photocatalyst-treatment layer in the case of including the binder is similar to 
the above mentioned first embodiment, so the explanation about this is also omitted. 
[0139] On the other hand, as a manufacturing method of the photocatalyst-treatment layer in 
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the case of not including the binder, for example, a sputtering method, a CVD method and a 
vacuum deposition method such as vacuum vapor evaporation can be nominated. The 
photocatalyst-treatment layer with a uniform film and including only a photocatalyst can be 
obtained by forming the photocatalyst-treatment layer with the vacuum deposition method 
and the wettability over the wettability-variation layer can be changed uniformly and made 
up of only a photocatalyst, so the wettability over the wettability-variation layer can be 
changed efficiently as compared with the case of using the binder. 

[0140] In addition, as another method for forming the photocatalyst-treatment layer which is 
made up of only a photocatalyst, for example in the case that a photocatalyst is a titanium 
dioxide, a method of forming an amorphia Titania over the base material and then changing 
its phase to a crystalline Titania by baking and the like can be nominated. The amorphia 
Titania which is used here can be obtained by, for example, a hydrolysis or a dehydration 
condensation of inorganic salt of titanium such as a titanium tetrachloride and a titanium 
sulfate or a hydrolysis or a dehydration condensation of an organotitanium compound such 
as a tetra ethoxy titanium, a tetra isopropoxy titanium, a tetra-n-propoxy titanium, a tetra 
butoxy titanium and a tetramethoxy titanium in an acid entity atmosphere. Subsequently, it 
can be denatured in anatase type Titania by burning in 400 °C to 500°C and then denatured 
in a rutile type Titania by burning in 600 °C to 700 °C. 
[0141] (wettability-variation layer) 

Next, the wettability-variation layer is explained. The conductive pattern can 
reduce a possibility of being affected by a photocatalyst with time and a high quality 
conductive pattern organizer can be obtained since it is not necessary that the wettability- 
variation layer includes a photocatalyst in the present embodiment. 

[0142] As for this wettability-variation layer, it is not particularly limited as long as the layer 
whose wettability is changed by an effect of the photocatalyst-treatment layer, however, it is 
preferable that it is formed from the same material as that of the binder in the 
photocatalyst-treatment layer in the above mentioned first embodiment. In addition, as for 
a material and a forming method of the wettability-variation layer in the case of forming it 
from the same material of the binder in the photocatalyst-including layer in the above 
mentioned embodiment like this, they are similar to the above mentioned first embodiment, 
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so an explanation here is omitted. 

[0143] In the present embodiment, a thickness of the wettability -variation layer is preferably 
0.001 jam to ljum because of a relationship of a variation velocity of wettability by a 
photocatalyst and especially preferably, in the range of 0.01 to 0.1 jim. 

[0144] In the present embodiment, the wettability of the energy irradiation portion can be 
changed to be lyophilic and a large difference of the wettability with an energy unirradiation 
portion is caused by using the wettability-variation layer which is made up of the above 
mentioned component and the effect of an oxidation, a decomposition and the like of an 
organic radical which is a part of above mentioned component and additives by 
photocatalysis in an adjacent photocatalyst-treatment layer. Therefore, a high utility value 
conductive pattern organizer can be obtained by raising acceptability (lyophilic) and a 
repulsion nature (liquid repellent) with the metal colloid solution. 

[0145] As for the wettability-variation layer in the present embodiment, at the portion that is 
not irradiated energy, that is at the liquid repellent region, a contact angle to the metal 
colloid solution is equal to or more than 50°, preferably equal to or more than 60°, especially 
preferably equal to or more than 70°. This is because it is not preferable that a possibility 
which the metal colloid solution remains even in the region where the conductive pattern is 
not formed is occurred when the metal colloid solution is applied to the entire surface in a 
metal colloid solution coating step mentioned below since the portion where the energy is 
not irradiated in the present invention requires liquid repellent characteristic, so the liquid 
repellent characteristic is not enough in the case that a contact angle with the liquid is small. 
[0146] In addition, in the portion irradiated with energy, that is the lyophilic region, the 
contact angle to the metal colloid solution of the wettability-variation layer is equal to or 
less than 40°, preferably equal to or less than 30°, especially preferably equal to or less than 
20°. This is because that in the case that the contact angle to the metal colloid solution in 
the portion irradiated with energy, that is the lyophilic region is large, there is the possibility 
that the metal colloid solution is repealed also in the lyophilic region when the metal colloid 
solution mentioned below is applied to the entire surface and it is difficult to perform 
patterning the metal colloid solution over the lyophilic region. 

[0147] Further, this wettability-variation layer can contain similar fluorine similarly to a 
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section of "amount of fluorine" in a description of the photocatalyst-including layer in the 
first embodiment. 

[0148] (2) A step of forming a wettability pattern 

Next, the step of forming a wettability pattern of the present embodiment is 
explained. The step of forming the wettability pattern of the present embodiment is the 
step of forming a wettability pattern including a liquid repellent region and a lyophilic 
region on the wettability-variation layer by irradiating the wettability-variation layer with 
energy in the shape of pattern from a predetermined direction. As for the energy, the 
method of irradiating energy and the like in this step of forming the wettability pattern, they 
are similar to those of the step of forming the wettability pattern of the above mentioned 
first embodiment, so the explanation here is omitted. 
[0149] (3) A step of applying a metal colloid solution 

Next, the step of applying a metal colloid solution is explained. The step of 
applying the metal colloid solution of the present embodiment is the step of applying a 
metal colloid solution only to a lyophilic region in the wettability pattern comprising the 
lyophilic region and the liquid repellent region by the step of forming the wettability 
pattern. 

[0150] The metal colloid solution, the method of applying and the like of the step of 
applying the metal colloid solution in the present embodiment are similar to those of the 
step of applying the metal colloid solution of the above mentioned first embodiment, so the 
explanation here is omitted. 
[01 5 1] (4) A step of forming a conductive pattern 

Next, the step of forming a conductive pattern to solidify the metal colloid solution 
which is attached only to the lyophilic region in the shape of the wettability pattern is 
performed by the step of applying the metal colloid solution. The method of solidifying 
the metal colloid solution and the like in this step of forming the conductive pattern are 
similar to those of the step of forming the conductive pattern of the above mentioned first 
embodiment, so the explanation here is omitted. 
[0152] (5) The step of removing a non-streak portion 

In the present embodiment, the step of removing a non-streak portion which 
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removes the non-conductive pattern portion where the conductive pattern portion is not 
formed after performing the above mentioned step of forming the conductive pattern may be 
included. When the above mentioned wettability-variation layer is conductive, it is 
difficult to use it as the conductive pattern organizer even if the conductive pattern is 
included, so the layer including a photocatalyst is exposed to be a conductive pattern 
organizer by removing the above mentioned non-conducting pattern portion. Further, the 
step of removing a non-streak portion in the present embodiment may be the step of 
removing the wettability-variation layer and the photocatalyst-treatment layer in the case 
that the above mentioned wettability-variation layer and the photocatalyst-treatment layer 
are conductive materials. The non-conducting pattern portion here is the portion where the 
conductive pattern is not formed over the above mentioned wettability-variation layer and 
the above mentioned wettability-variation layer is exposed to the surface. 
[0153] The step of removing the non-streak portion in the present embodiment is also 
similar to that of the above-mentioned first embodiment, so the explanation here is omitted. 
[0154] (6) Others 

In the present embodiment, the film thickness of the conductive pattern may be 
thick by further conducting electroplating over the above mentioned conductive pattern 
organizer. As a result, the resistance of the conductive pattern can be lowered and bond 
strength of the conductive pattern to the wettability-variation layer can be improved at the 
same time, and thus, a superior quality, high-definition wiring board can be realized. 
[0155] In addition, in the present embodiment, the protective layer may be formed over the 
obtained conductive pattern because of the adhesion enhancement of the obtained 
conductive pattern to the base material and the like. 
[0156] 3. Third Embodiment 

Next, the third embodiment of the manufacturing method of conductive pattern 
organizer of the present invention is explained. A manufacturing method of a conductive 
pattern organizer of the present embodiment is characterized by comprising the steps of 
preparing a base material for a pattern organizer including a substrate and a 
photocatalyst-treatment layer which includes a photocatalyst at least and a degradation and 
removal layer which is degraded and removed by photocatalysis with energy irradiation, 
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forming a degradation and removal pattern on the degradation and removal layer by 
irradiating with energy in the shape of pattern on the degradation and removal layer, 
applying a metal colloid solution in the shape of pattern by applying the metal colloid 
solution to a surface of the degradation and removal layer provided with the degradation and 
removal pattern, and forming a conductive pattern organizer by solidifying the attached 
metal colloid solution. 

[0157] According to the manufacturing method of the conductive pattern organizer of the 
present embodiment, the degradation and removal layer is degraded and removed in the 
shape of pattern by photocatalysis by irradiating energy to the degradation and removal 
layer in the shape of pattern, and thus it is possible to form the pattern having unevenness 
over the surface. It becomes possible that the metal colloid solution is easily attached in 
the shape of pattern by applying the metal colloid solution by for example un ink-jet method 
and the like by means of this unevenness. In addition, as for the degradation and removal 
layer of the present embodiment, it is preferable that the contact angles of the degradation 
and removal layer to the metal colloid solution and that of the base material to the metal 
colloid solution which is exposed by removing the degradation and removal are different. 
Thus, it is possible that the metal colloid solution is attached in the shape of pattern by 
means of not only the above-mentioned unevenness but also a difference of the wettability. 
[0158] The manufacturing method of such a conductive pattern organizer, for example 
shown in Fig. 4, the photocatalyst-treatment layer 11 is formed over the base material 1 
(refer to the Fig. 4(a)). Next, the degradation and removal layer 13 is formed over the 
above-mentioned photocatalyst-treatment layer 1 1 (refer to the Fig. 4(b)). As shown in the 
Fig. 4(c), a photomask 4 in which a needed pattern is drawn is arranged in the degradation 
and removal layer 13 and irradiates a ultraviolet light 5 through this. As a result, as shown 
in the Fig. 4(d), the degradation and removal pattern which is made up of the region where 
the degradation and removal layer 13 is left by degradating and removing the degradation 
and removal layer 13 in the shape of pattern and the region where the layer including a 
photocatalyst 11 is exposed is formed (the step of forming the degradation and removal 
pattern). 

[0159] Next, the metal colloid solution is attached only to the above mentioned region by 
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applying the metal colloid solution to this region where the photocatalyst-including layer 1 1 
is exposed (the step of applying the metal colloid solution), and the conductive pattern 8 is 
formed by solidifying this to be a conductive pattern organizer 9 (refer to the Fig. 4(e), the 
step of forming a conductive pattern). 

[0160] Hereinafter, the manufacturing method of such a conductive pattern organizer of the 

present embodiment is explained every each steps. 

[0161] (1) The step of preparing a substrate for a pattern organizer 

First, the step of preparing a substrate for a pattern organizer of the present embodiment is 
explained. The step of preparing a substrate for a pattern organizer of the present 
embodiment is a step of preparing a substrate for a pattern organizer including a base 
material and a photocatalyst-treatment layer which includes a photocatalyst at least and a 
degradation and removal layer which is degraded and removed by photocatalysis with 
energy irradiation. Hereinafter, each structure is explained. 

[0162] (photocatalyst-treatment layer) The photocatalyst-treatment layer of the present 
embodiment is similar to that of the above-mentioned second embodiment, so the 
explanation here is omitted. 

[0163] (degradation and removal layer) Next, the degradation and removal layer is 
explained. As for the degradation and removal layer which is used in the present 
embodiment, it is not particularly limited as long as the degradation and removal layer 
of the portion that is irradiated with energy is degraded and removed by photocatalysis in 
the photocatalyst-including layer when it is irradiated with energy. 

[0164] As mentioned above, the degradation and removal layer can form the pattern 
comprising the portion which has the degradation and removal layer and the portion which 
does not have it, that is the pattern including the unevenness without performing a 
development step and a washing step since the portion irradiated with energy degraded and 
removed by photocatalysis. 

[0165] In addition, this degradation and removal layer is removed without a special 
aftertreatment such as a development/washing step since it is oxidized and degraded by 
photocatalysis by the energy irradiation and vaporized or the like, however the washing step 
and the like may be performed depending on the material of the degradation and removal 
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layer. 

[0166] In addition, it is preferable that the degradation and removal layer which is used in 
the present embodiment not only forms the unevenness but also has a higher contact angle 
to the metal colloid solution compared with the surface of the above-mentioned base 
material. This is because the degradation and removal layer is removed and the region 
where the base material is exposed can be a lyophilic region and the region where the 
above-mentioned degradation and removal layer is left can be a liquid repellent region and 
thus various patterns can be formed. 

[0167] In the degradation and removal layer of the present embodiment, that is the liquid 
repellent region, the contact angle to the metal colloid solution is equal to or more than 50°, 
preferably equal to or more than 60°, especially preferably equal to or more than 70°. This 
is because it is not preferable that the possibility that the metal colloid solution remains even 
in the region where the conductive pattern is not formed is occurred when the metal colloid 
solution is applied to the entire surface in the metal colloid solution coating step since the 
portion that is not irradiated with energy in the present embodiment is required to have the 
liquid repellent characteristics, so the liquid repellent characteristics is not enough in the 
case that the contact angle to the liquid is small. 

[0168] In addition, in the above-mentioned base material, that is the lyophilic region the 
contact angle to the metal colloid solution is equal to or less than 40 °, preferably equal to or 
less than 30° , especially preferably equal to or less than 20°. This is because that in the 
case that the contact angle to the metal colloid solution in the portion that is irradiated with 
energy, that is the lyophilic region is large, there is a possibility that the metal colloid 
solution is repealed also in the lyophilic region when the metal colloid solution is applied to 
the entire surface and it is difficult to perform patterning on the metal colloid solution over 
the lyophilic region. The contact angle to the liquid here is a value which is measured by 
the method which is explained in the first embodiment. 

[0169] As for the film which can be used for the degradation and removal layer of the 
present embodiment, the film of resin including liquid repellent characteristics such as 
fluorine system or hydrocarbon system can be nominated specifically. As for these resins 
of the fluorine system or the hydrocarbon system, they are not specifically limited as long as 
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they have liquid repellent characteristics and these resins are dissolved into a solvent and 
then the film can be formed by a conventional film formation method such as the spin coat 
method, as one example. 

[0170] In addition, in the present embodiment, it can be said that using such a film 
formation method is more preferable since the film which has no defect can be formed by 
using a functionality thin film, that is a Self-Assembled Monolayer, a Langmuir-Blodgett 
film, a Layer-by-Layer Self-Assembled film and the like. 

[0171] Here, the Self- Assembled Monolayer, the Langmuir-Blodgett film and the 
Layer-by-Layer Self-Assembled film which are used in the present embodiment are 
specifically explained. 
[0172] (i) Self- Assembled Monolayer 

Inventors do not know a presence of a formal definition of the Self-Assembled 
Monolayer, however as for a description statement which is generally recognized as 
Self-Assembled Monolayer, for example general remarks "Formation and Structure of 
Self-Assembled Monolayers", Chemical Review, 96, 1533-1554 (1996) by Abraham Ulman 
is superior. If this general remarks is taken into consideration, it can be said that the 
Self-Assembled Monolayer is a monolayer which is generated as the result that appropriate 
molecule absorbs and unites (self-assembled) to the surface of an appropriate base material. 
As for the material with a self-assembled film formation ability, for example, a surface 
active agent molecule such as a fatty acid, an organosilicon molecule such as an alkyl 
trichlorosilane system and an alkyl alkoxide system, an organic sulfur molecule such as an 
alkanethiol system, an organic phosphorus acid molecule such as alkyl phosphate molecule 
and the like can be nominated. A general commonality of a molecular structure is that a 
comparatively long alkyl chain is included and exists a functional group which interacts 
with the surface of the base material at one side of a molecule terminal. The portion of the 
alkyl chain is a source of intermolecular force when the molecules are packed with each 
other in two dimensions. In fact, the example shown here is the simplest structure, the 
Self-Assembled Monolayer comprising various molecules such as the structure which is 
included the function group such as an amino group and carboxyl group at the other 
terminal of the molecule, a structure in which a portion of the alkylene chain is an 
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oxyethylene chain, a structure of a fluorocarbon chain or a structure of a chain of a type of 
compounding these is reported. Further, there is the Self-Assembled Monolayer which is a 
compound type comprising a plurality of molecular species. In addition, recently, it seems 
that a high polymer having a plurality of functional groups (there is a case that the 
functional group is one) in the particulate which is represented by a dendrimer or one which 
a straight-chain (there is the case with a branch structure) high polymer is formed over the 
surface of one layer base material (the latter is named generally a polymer brush) is also 
thought the Self-Assembled Monolayer. The present embodiment includes these as the 
Self-Assembled Monolayer. 
[0173] (ii) Langmuir-Blodgett film 

As for the Langmuir-Blodgett film (Langmuir-Blodgett Film) which is used in the 
present embodiment, there is no big difference from the above-mentioned Self- Assembled 
Monolayer in its mode if it is formed on the base material. It can be said that characters of 
the Langmuir-Blodgett film are the formation method and a high level two dimensions 
molecular packing characteristics (high orientation, high order) due to it. That is, generally, 
the Langmuir-Blodgett film formation molecule is expanded over a vapor-liquid interface 
first and the expansion film is condensed by trough and changes to the highly packaged 
condensed film. In reality, this is transferred to a suitable base material and used. From 
the monomolecular film to a multilayer film of an optional molecular layer can be formed 
by the method shown here roughly. In addition, not only a low molecular but also a high 
polymer, a colloidal particle and the like can also be a film material. As for a recent case 
applying various materials, it is described in detail in the general remarks, "Prospects for a 
nanotechnology of a soft system nano device formation", High polymer, Vol. 50, September, 
644-647 (2001) by Tokuji Miyashita et al. 
[0174] (iii) Layer-by -Layer Self- Assembled Film 

The Layer-by-Layer Self-Assembled film is generally a film which is formed by 
absorbing and uniting the material including the function group comprising at least two 
positive or negative charges on the base material sequentially and laminating them. 
Recently, an ionicity high polymer (high polymer electrolyte) is frequently used as the 
material since the material including a lot of functional groups has more advantages that 
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intensity and durability of a film are increased. In addition, a particle including a surface 
charge such as a protein, a metal and an oxide, so-called "colloidal particle" is also used 
frequently as a film formation substance. Further, recently the film which positively uses 
weaker interaction such as a hydrogen bond, a coordinate bond and a hydrophobic 
interaction than an ionic bond is reported. As for a comparatively recent case of the 
Layer-by-Layer Self-Assembled film, it is slightly biased to a material system which uses an 
electrostatic interaction as a driving force, however it is described in detail in the general 
remarks "Recent Explorations in Electrostatic Multilayer Thin Film Assembly" Current 
Opinion in Colloid & Interface Science, 4, 430-442 (2000) by Paula T. Hammond. The 
Layer-by-Layer Self-Assembled film is the film, if it is explained with the simplest step as 
an example, which is formed by repeating a cycle of an absorption of the material including 
the positive (negative) charge-washing-absorption of the material including the negative 
(positive) charge-washing in predetermined number of times. Like the Langmuir-Blodgett 
film, an operation of the expansion-condensation-transference is not needed at all. In 
addition, as it is clear from a difference of these formation methods, the Layer-by-Layer 
Self-Assembled film does not generally include two dimensions high orientation/high 
orderliness like the Langmuir-Blodgett film. However, the Layer-by-Layer 
Self- Assembled film and the manufacturing method thereof have many advantages, which a 
conventional film formation method does not have that a minute film without a defect can 
be formed easily and a uniform film formation can be realized at a minute uneven surface, 
an inner surface of a tube, a spherical surface and the like. 

[0175] In addition, as for the film thickness of the degradation and removal layer, it is not 
particularly limited as long as the film thickness is enough that the layer is degraded and 
removed by irradiated energy in a step of irradiating energy described below. As for the 
specific film thickness, there is a big difference according to a kind of irradiated energy or a 
material of the degradation and removal layer, however, it is generally the range between 
0.00 l|im to l|im, especially preferably the range between 0.01|im to 0.1 jam. 
[0176] (2) A step of forming the degradation and removal pattern 

Next, the step of forming the degradation and removal pattern is explained. The 
step of forming the degradation and removal pattern according to the present embodiment is 
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the step for forming a pattern which the degradation and removal layer is degraded and 
removed is formed on the surface of the degradation and removal layer by irradiating with 
energy in the shape of pattern from the predetermined direction on the degradation and 
removal layer. The energy and the method of irradiating energy and the like in this step of 
forming the degradation and removal pattern are similar to the above mentioned step of 
forming the wettability pattern in the first embodiment, so the explanation here is omitted. 
[0177] (3) A step of applying a metal colloid solution 

Next, the step of applying the metal colloid solution is explained. The step of 
applying the metal colloid solution of the present embodiment is the step of attaching the 
metal colloid solution to the degradation and removal pattern which is formed by the above 
mentioned step of forming the degradation and removal pattern. 

[0178] The metal colloid solution, the method of applying and the like of the step of 
applying the metal colloid solution in the present embodiment are similar to the step of 
applying the metal colloid solution of the above-mentioned first embodiment, so the 
explanation here is omitted. 

[0179] In addition, in the case that the difference of the contact angle to the metal colloid 
solution of the degradation and removal layer and that of the photocatalyst -treatment layer 
is small, the step of applying the metal colloid solution is preferably performed by the 
method of applying the metal colloid solution in the shape of pattern such as a nozzle 
discharge mode. 

[0180] (4) A step of forming a conductive pattern 

Next, the step of forming the conductive pattern which solidifies the metal colloid 
solution which is attached in the shape of pattern by the above-mentioned step of applying 
the metal colloid solution is performed. The method of solidifying the metal colloid 
solution and the like in this step of forming the conductive pattern are similar to those of the 
above-mentioned first embodiment, so the explanation here is omitted. 
[01 8 1] (5) A step of removing a non-streak portion 

In the present embodiment, the step of removing the non-streak portion which 
removes the non-conductive pattern portion where the conductive pattern portion is not 
formed after performing the above-mentioned step of forming the conductive pattern may 
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be included. When the above-mentioned degradation and removal layer is conductive, it is 
difficult to be a conductive pattern organizer even if the conductive pattern is included, so 
the layer including the photocatalyst is exposed to make a conductive pattern organizer by 
removing the remaining degradation and removal layer. Further, the step of removing the 
non-streak portion in the present embodiment may be a step of removing the degradation 
and removal layer and the photocatalyst-treatment layer in the case that the 
above-mentioned degradation and removal layer and the photocatalyst-treatment layer are 
conductive materials. 

[0182] The step of removing the non-streak portion in the present embodiment is also 
similar to that of the above-mentioned first embodiment, so the explanation here is omitted. 
[0183] (6) Others 

In the present embodiment, the film thickness of the conductive pattern may be 
thick by further conducting the electroplating on the above-mentioned conductive pattern 
organizer. As a result, a resistance of the conductive pattern can be lowered and bond 
strength to the photocatalyst treatment layer of the conductive pattern can be improved at 
the same time, and then a superior quality, high-definition wiring board can be realized. 
[0184] In addition, in the present embodiment, the protective layer may be formed over the 
obtained conductive pattern because of the adhesion enhancement of the obtained 
conductive pattern to the photocatalyst-treatment layer and the like. 
[0185] B. a pattern organizer 

Next, the pattern organizer of the present invention is explained. The pattern 
organizer of the present invention includes six embodiments. Hereinafter, each pattern 
organizer is explained. 
[0186] 1. First Embodiment 

First, the first embodiment of the pattern organizer of the present invention is 
explained. A conductive pattern organizer characterized by comprising a base material and 
a photocatalyst-including layer in which wettability in a portion that is irradiated with 
energy formed on the substrate varies in a decreasing direction of a liquid contact angle, and 
includes at least a photocatalyst and a binder, and a metal composition which is formed by 
solidifying a metal colloid solution in the shape of pattern on the photocatalyst-including 
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layer. 

[0187] As for the conductive pattern organizer of the present embodiment, the conductive 
pattern can be easily formed by using a difference of the wettability with a few number of 
steps since it includes the above-mentioned layer including a photocatalyst and thus the 
conductive pattern organizer at a low cost can be obtained. 

[0188] In addition, in the case of the present embodiment, an electric resistance of the 
photocatalyst-including layer is preferably 1 x 10 8 Qcm to 1 * 10 18 Q-cm, especially 
preferably within the range of 1 x 10 12 Q-cm to 1 x 10 18 Q cm since the conductive pattern 
is formed over the photocatalyst-including layer. As a result, a superior conductive pattern 
organizer can be obtained. 

[0189] The conductive pattern organizer of the present embodiment like this includes, for 
example, the base material 1, the photocatalyst-including layer 2 formed on this base 
material 1 and a conductive pattern 8 which is formed on this layer including a 
photocatalyst 2 in the shape of pattern as shown in the Fig. 5. 

[0190] Since the photocatalyst-including layer, the base material, the metal colloid solution, 
the method of forming the conductive pattern and the like used in the present embodiment 
can use those explained in the first embodiment of the above-mentioned "A. the 
manufacturing method of the conductive pattern organizer", the explanation here is omitted. 
[0191] 2. Second Embodiment 

Next, the second embodiment of a pattern organizer according to the present 
invention is explained. It is characterized by having a base material, a 
photocatalyst-including layer in which the wettability of an energy irradiated portion formed 
over the above mentioned base material in the shape of pattern is changed to the direction in 
which a contact angle to the liquid is lowered and which is a photocatalyst-including layer 
at least including a photocatalyst and a binder, and a metal composition which is formed by 
solidifying a metal colloid solution in the shape of pattern on the above-mentioned layer 
including a photocatalyst. 

[0192] As for the conductive pattern organizer of the present embodiment, the conductive 
pattern can be easily formed by using a difference of the wettability since it includes the 
above-mentioned layer including a photocatalyst and thus the conductive pattern organizer 
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at a low cost can be obtained. In addition, according to the present embodiment, the base 
material is exposed at a region where the conductive pattern is not formed since the 
photocatalyst-including layer is formed in the shape of pattern. As a result, also in the case 
that the above-mentioned layer including a photocatalyst includes relatively conductivity, a 
conductive pattern organizer can be formed. In this case, an electric resistance of the base 
material is preferably 1 x 10 8 Q*cm to 1 x 10 18 Qcm, especially preferably within the range 
of 1 x 10 Qcm to 1 x 10 Q-cm. This is because, as a result, a superior conductive 
pattern organizer can be obtained. 

[0193] The conductive pattern organizer of the present embodiment includes, for example, 
the base material 1, the photocatalyst-including layer which is formed over this base 
material 1 in the shape of pattern and a conductive pattern 8 which is formed over this layer 
including a photocatalyst 2 as shown in the Fig. 6. 

[0194] Since the photocatalyst-including layer, the base material, the metal colloid solution, 
the method of forming the conductive pattern and the like used in the present embodiment 
can use those explained in the first embodiment of the above-mentioned "A. the 
manufacturing method of the conductive pattern organizer", the explanation here is omitted. 
[0195] 3. Third Embodiment 

Next, the third embodiment of a conductive pattern organizer of the present 
invention is explained. The third embodiment of the conductive pattern organizer of the 
present invention is characterized by comprising a base material, a photocatalyst-treatment 
layer including at least a photocatalyst on the base material, a wettability-variation layer 
where wettability in a portion that is irradiated with energy varies in a decreasing direction 
of a liquid contact angle, and a metal composition formed in the shape of pattern on the 
wettability-variation layer by solidifying a metal colloid solution. 

[0196] As for the conductive pattern organizer of the present embodiment, the metal 
colloid solution can be easily attached in the shape of pattern and with high-definition by 
using a difference of a lyophilic characteristic since it includes the above-mentioned 
wettability-variation layer. In addition, a possibility that the conductive pattern is affected 
by a photocatalyst with time is low since the above mentioned photocatalyst -treatment 
layer and the conductive pattern do not contact with each other directly, and then a high 
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quality conductive pattern organizer can be obtained. 

[0197] In addition, in the case of the present embodiment, an electric resistance of the 
wettability -variation layer is preferably 1 x 10 8 Q - cm to 1 x 10 18 Q • cm, especially 
preferably within the range of 1 x 10 12 Q * cm to 1 x 10 18 Q • cm since the conductive pattern 
is formed on the wettability-variation layer. As a result, a superior conductive pattern 
organizer can be obtained. 

[0198] The conductive pattern organizer of the present embodiment like this includes, for 
example, the base material 1, the photocatalyst-treatment layer 11 which is formed on this 
base material 1, the wettability-variation layer 12 which is formed on this layer including a 
photocatalyst 11 and moreover, a conductive pattern 8 which is formed on this 
wettability-variation layer 12 in the shape of pattern as shown in the Fig. 7. 
[0199] Since the photocatalyst-treatment layer, the wettability-variation layer, the base 
material, the metal colloid solution, the method of forming the conductive pattern and the 
like used in the present embodiment can use those explained in the second embodiment of 
the above-mentioned "A. the manufacturing method of the conductive pattern organizer", 
the explanation here is omitted. 
[0200] 4. Fourth Embodiment 

Next, the fourth embodiment of the pattern organizer of the present invention is 
explained. The conductive pattern organizer of the present embodiment characterized by 
comprising a base material, a photocatalyst-treatment layer including at least a photocatalyst 
on the base material, a wettability-variation layer which is formed on the 
photocatalyst-treatment layer in the shape of pattern and in which wettability in a portion 
that is irradiated with energy varies in a decreasing direction of a liquid contact angle, and a 
metal composition formed on the wettability-variation layer by solidifying a metal colloid 
solution. 

[0201] According to the present embodiment, the metal colloid solution can be easily 
attached in the shape of pattern and with high-definition by using a difference of a lyophilic 
characteristic since it includes the above mentioned wettability variation layer. In addition, 
a possibility that the conductive pattern is affected by a photocatalyst with time is low since 
the above-mentioned photocatalyst-treatment layer and the conductive pattern do not 
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contact with each other directly, and then a high quality conductive pattern organizer can be 
obtained. 

[0202] Furthermore, according to the present embodiment, the photocatalyst-treatment layer 
is exposed at a region where the conductive pattern is not formed since the 
wettability-variation layer is formed in the shape of pattern. As a result, also in the case 
that the above-mentioned wettability-variation layer includes relatively conductivity, a 
conductive pattern organizer can be formed. In this case, an electric resistance of the 
photocatalyst-treatment layer is preferably 1 x 10 8 Q * cm to 1 * 10 18 Q • cm, especially 
preferably within the range between 1 * 10 12 Q • cm to 1 x 10 18 Q • cm. This is because, as 
a result, a superior conductive pattern organizer can be obtained. 

[0203] The conductive pattern organizer of the present embodiment like this includes, for 
example, the base material 1, the photocatalyst-treatment layer 11 which is formed on this 
base material 1, the wettability-variation layer 12 which is formed on this 
photocatalyst-treatment layer 1 1 in the shape of pattern and a conductive pattern 8 which is 
formed over this wettability-variation layer 12 in the shape of pattern as shown in the Fig. 8. 
[0204] Since the photocatalyst-including layer, the wettability-variation layer, the base 
material, the metal colloid solution, the method of forming the conductive pattern and the 
like used in the present embodiment can use those explained in the second embodiment of 
the above mentioned "A. the manufacturing method of the conductive pattern organizer", 
the explanation here is omitted. 
[0205] 5. Fifth Embodiment 

Next, the fifth embodiment of the pattern organizer of the present invention is 
explained. The conductive pattern organizer of the present embodiment is characterized by 
comprising a base material, a photocatalyst-treatment layer including at least a photocatalyst 
formed on the base material in the shape of pattern, a wettability-variation layer where 
wettability in a portion that is irradiated with energy formed on the photocatalyst-treatment 
layer varies in a decreasing direction of a liquid contact angle, and a metal composition 
formed on the wettability-variation layer by solidifying a metal colloid solution. 
[0206] According to the present embodiment, the metal colloid solution can be easily 
attached in the shape of pattern and with high-definition by using a difference of a lyophilic 
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characteristic since it includes the above mentioned wettability variation layer. In addition, 
a possibility that the conductive pattern is affected by a photocatalyst with time is low since 
the above-mentioned photocatalyst-treatment layer and the conductive pattern do not 
contact with each other directly, and then a high quality conductive pattern organizer can be 
obtained. In addition, in the conductive pattern organizer of the present embodiment, the 
above-mentioned photocatalyst-treatment layer which is formed on the above mentioned 
base material in the shape of pattern and the wettability-variation layer is formed on the 
photocatalyst-treatment layer. In addition, the base material is exposed at a region where 
the conductive pattern is not formed since the conductive pattern is formed on the 
wettability-variation layer. As a result, also in the case that the photocatalyst-treatment 
layer and the wettability-variation layer are formed of a conductive material, the conductive 
pattern organizer can be obtained. In this case, an electric resistance of the base material is 
preferably 1 x 10 8 Q-cm to 1 * 10 18 Qcm, especially preferably within the range of 1 * 10 12 
Q-cm to 1 x 10 18 Q cm. This is because, as a result, a superior conductive pattern 
organizer can be obtained. 

[0207] The conductive pattern organizer of the present embodiment like this includes, for 
example, the base material 1, the photocatalyst-treatment layer 11 formed on this base 
material 1 in the shape of pattern, the wettability-variation layer 12 which is formed on the 
photocatalyst treatment layer 11 and a conductive pattern 8 which is formed on this 
wettability-variation layer as shown in the Fig. 9. 

[0208] Since the photocatalyst-treatment layer, the wettability-variation layer, the base 
material, the metal colloid solution, the method of forming the conductive pattern and the 
like used in the present embodiment can use those explained in the second embodiment of 
the above-mentioned "A. the manufacturing method of the conductive pattern organizer", 
the explanation here is omitted. 
[0209] 6. Sixth Embodiment 

Next, the sixth embodiment of a pattern organizer according to the present invention 
is explained. The sixth embodiment of a pattern organizer according the present invention 
is characterized by comprising a base material, a photocatalyst-treatment layer including at 
least a photocatalyst formed on the base material, a degradation and removal layer which is 
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a layer degraded and removed by photocatalysis with energy irradiation, and a metal 
composition formed on the photocatalyst-treatment layer that the degradation and removal 
layer is degraded and removed by solidifying a metal colloid solution in the shape of 
pattern. 

[0210] As for the conductive pattern organizer of the present embodiment, for example, by 
an ink-jet method or the like, the metal colloid solution can be easily attached in the shape 
of pattern by using an unevenness of the surface since it includes the above mentioned 
degradation and removal layer. In addition, it is preferable that, as for the degradation and 
removal layer of the present embodiment, the contact angle of the degradation and removal 
layer and that of the base material which is exposed since the degradation and removal layer 
is removed to the metal colloid solution are different. This is because, as a result, the 
metal colloid solution can be attached in the shape of pattern by using not only the 
above-mentioned unevenness but also a difference of the wettability and then the pattern 
organizer can be easily obtained. 

[0211] Further, in the case of the present embodiment, an electric resistance of the 
photocatalyst-treatment layer is preferably 1 x 10 8 Qcm to 1 x 10 18 Qcm, especially 
preferably within the range of 1 * 10 12 Qcm to 1 x 10 18 fl cm since the conductive pattern 
is formed over the photocatalyst-including layer. 

[0212] In addition, an electric resistance of the degradation and removal layer is preferably 
1 x 10 8 Q-cmto 1 x 10 18 Q •cm, especially preferably within the range of 1 * 10 12 Qcm to 1 
x 10 18 Q cm since the degradation and removal layer exists around the conductive pattern. 
As a result, a superior conductive pattern organizer can be obtained. 

[0213] The degradation and removal layer of the present embodiment is, for example, the 
layer in which the photocatalyst-treatment layer 11 is formed on the base material 1, the 
degradation and removal layer 13 is formed on this photocatalyst-treatment layer 11, and a 
conductive pattern 8 is formed on the photocatalyst-treatment layer 1 1 of a portion where 
the degradation and removal layer 13 is degraded and removed as shown in the Fig. 1 1 . 
[0214] Since the photocatalyst-treatment layer, the degradation and removal layer, the base 
material, the metal colloid solution, the method of forming the conductive pattern and the 
like used in the present embodiment can use those explained in the third embodiment of the 
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above mentioned "A. the manufacturing method of the conductive pattern organizer", the 
explanation here is omitted. 

[0215] In addition, the present invention is not limited to the above mentioned embodiments. 
The embodiments are example and includes substantially similar constitution of a technical 
idea which is mentioned in the scope of claims of the present invention and the things which 
show similar effects are included in a technical scope of the present invention even if they 
are anything. 
[0216] 

[Example] Hereinafter, the present invention is described more in detail through 
embodiments. 

[0217] [Example 1] A 0.4 g of MF-160E whose main component is fluoroalkyl silane (trade 
name, made by Tohkem Products Co., Ltd.,), 3 g of trimethoxy methylsilane (made by 
Toshiba silicone Co., Ltd., trade name TSL8113) and 20 g of STS - 01 which is a water 
dispersion of a titanium dioxide which is a photocatalyst (trade name, made by Ishihara 
Sangyo Co., Ltd.) are mixed with isopropyl alcohol 30 g and stirred at 100 °C for 20 
minutes and then it is used as a composition for forming a photocatalyst-including layer. 
[0218] The above-mentioned composition is applied over a blue plate glass by a spin coater 
and a drying treatment is performed at 120 °C for 10 minutes and then the 
photocatalyst-including layer with a thickness of 0.2 jam is formed. 

[0219] A lyophilic region is formed over a surface of the photocatalyst-including layer by 
conducting light-exposure (365 nm 500 ml/cm 2 ) with using a photo mask of a line & space 
with 100 urn. 

[0220] A contact angle to a silver colloid aqueous solution (concentration of 20 wt%) at a 
portion that is not exposed to light, that is, a liquid repellent region, is 72° and that at a 
light-exposed portion, that is, a lyophilic region, is 9°. 

[0221] The above-mentioned substrate is soaked in the silver colloid aqueous solution 
(concentration of 20 wt%) and lifted up by 10 mm/sec. and then, the above-mentioned silver 
colloid aqueous solution is attached in the shape of pattern only onto the lyophilic region. 
A pattern of this silver colloid aqueous solution is heated at 300 °C for 20 minutes and then, 
a conductive pattern organizer in which silver is patterned is obtained over the substrate. 
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[0222] [Example 2] A 0.4 g of MF-160E whose main component is fluoroalkyl silane (trade 
name, made by Tohkem Products Co., Ltd.,), 3 g of trimethoxy methylsilane (made by 
Toshiba silicone Co., Ltd., trade name TSL8113) and 20 g of STS-01 which is a water 
dispersion of a titanium dioxide which is a photocatalyst (trade name, made by Ishihara 
Sangyo Co., Ltd.) are mixed with isopropyl alcohol 30 g and stirred at 100 °C for 20 
minutes and then it is used as a composition for forming a photocatalyst-including layer. 
[0223] The above-mentioned composition is applied over a blue plate glass by a spin coater 
and a drying treatment is performed at 120 °C for 10 minutes and then the 
photocatalyst-including layer with a thickness of 0.2 jiim is formed. 

[0224] A lyophilic region is formed over a surface of the photocatalyst-including layer by 
conducting light-exposure (365 nm 300 ml/cm 2 ) with using a photo mask of a line & space 
with 100 ^im. 

[0225] A contact angle to a silver colloid aqueous solution (concentration of 20 wt%) at a 
portion that is not exposed to light, that is, a liquid repellent region, is 72° and that at a 
light-exposed portion, that is, a lyophilic region, is 30°. 

[0226] The above-mentioned substrate is soaked in the silver colloid aqueous solution 
(concentration of 20 wt%) and lifted up by 10 mm/sec. and then, the above-mentioned silver 
colloid aqueous solution is attached in the shape of pattern only onto the lyophilic region. 
A pattern of this silver colloid aqueous solution is heated at 300 °C for 20 minutes and then, 
a conductive pattern organizer in which silver is patterned is obtained over the substrate. 
[0227] [Example 3] As in Example 1, a photocatalyst-including layer is formed and a 
lyophilic region is formed over a surface of a photocatalyst-including layer by conducting 
light-exposure in the shape of pattern. 

[0228] A contact angle to a silver colloid aqueous solution (concentration of 50 wt%) at a 
portion that is not exposed to light, that is, a liquid repellent region, is 78° and that at a 
light-exposed portion, that is, a lyophilic region, is 11°. 

[0229] The above mentioned substrate is soaked in the silver colloid aqueous solution 
(concentration of 50 wt%) and lifted up by 10 mm/sec. and then, the above mentioned silver 
colloid aqueous solution is attached in the shape of pattern only onto the lyophilic region. 
A pattern of this silver colloid aqueous solution is heated at 300 °C for 20 minutes and then, 
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a conductive pattern organizer in which silver is patterned is obtained over the substrate. 
[0230] [Comparative Example 1] A 0.4 g of MF-160E whose main component is fluoroalkyl 
silane (trade name, made by Tohkem Products Co., Ltd.,), 3 g of trimethoxy methylsilane 
(made by Toshiba silicone Co., Ltd., trade name TSL8113) and 20 g of STS-01 which is a 
water dispersion of a titanium dioxide which is a photocatalyst (trade name, made by 
Ishihara Sangyo Co., Ltd.) are mixed with isopropyl alcohol 30 g and stirred at 100 °C for 
20 minutes and then it is used as a composition for forming a photocatalyst-including layer. 
[0231] The above-mentioned composition is applied over a blue plate glass by a spin coater 
and a drying treatment is performed at 120 °C for 10 minutes and then the 
photocatalyst-including layer with a thickness of 0.2 ^im is formed. 

[0232] A lyophilic region is formed over a surface of the photocatalyst-including layer by 
conducting light-exposure (365 nm 100 ml/cm 2 ) with using a photo mask of a line & space 
with 100 |im. 

[0233] A contact angle to a silver colloid aqueous solution (concentration of 20 wt%) at a 
portion that is not exposed to light, that is, a liquid repellent region, is 72° and that at a 
light-exposed portion, that is, a lyophilic region, is 47°. 

[0234] The above mentioned substrate is soaked in the silver colloid aqueous solution 
(concentration of 20 wt%) and lifted up by 10mm/sec, however, it repels the silver colloid 
aqueous solution at entire surface including the lyophilic region and a conductive pattern 
organizer can not be obtained. 

[0235] [Comparative Example 2] A 3 g of trimethoxy methylsilane (made by Toshiba 
silicone Co., Ltd., trade name TSL81 13) and 20g of STS-01 which is a water dispersion of a 
titanium dioxide which is a photocatalyst (trade name, made by Ishihara Sangyo Co., Ltd.) 
are mixed with 30 g of isopropyl alcohol and stirred at 100 °C for 20 minutes and then it is 
used as a composition for forming a photocatalyst-including layer which is not contained 
fluorine. 

[0236] The above-mentioned composition is applied over a blue plate glass by a spin coater 
and a drying treatment is performed at 120 °C for 10 minutes and then the 
photocatalyst-including layer with a thickness of 0.2 |im is formed. 

[0237] A lyophilic region is formed over a surface of the photocatalyst-including layer by 
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conducting light-exposure (365 nm 500 ml/cm 2 ) by using a photo mask of a line & space 
with 100 ^im. 

[0238] A contact angle to a silver colloid aqueous solution (concentration of 20 wt%) at a 
portion that is not exposed to light, that is, a liquid repellent region, is 45° and that at a 
light-exposed portion, that is, a lyophilic region, is 10°. 

[0239] The above-mentioned substrate is soaked in the silver colloid aqueous solution 
(concentration of 20 wt%) and raised by 10 mm/sec, however, it is coated by the silver 
colloid aqueous solution at entire surface including the liquid repellent region and a 
conductive pattern organizer can not be obtained. 

[0240] [Example 4] As in Example 1, a photocatalyst-including layer is formed and a 
conductive pattern is formed by a silver colloid solution after light exposing in the shape of 
pattern and then a conductive pattern organizer is obtained. Next, the above- mentioned 
substrate in which the above-mentioned conductive pattern is formed is soaked in an alkali 
aqueous solution whose main component is potassium hydroxide of PHI 3 for two minutes 
and then it is rinsed by water for five minutes and a non-streak portion is removed. 
[0241] [Example 5] A 30 g of isopropyl alcohol, 3 g of trimethoxy methylsilane (made by 
GE Toshiba silicone Co., Ltd., trade name TSL8113) and 20 g of ST-K03 which is a 
photocatalyst inorganic coating agent (made by Ishihara Sangyo Co., Ltd.) are mixed and 
stirred at 100 °C for 20 minutes. This is diluted to three times by isopropyl alcohol and 
then, it is used as a composition for forming a photocatalyst-treatment layer. 
[0242] The above-mentioned composition for forming a photocatalyst-treatment layer is 
applied over a glass substrate by a spin coater and a drying treatment is performed at 150 °C 
for 10 minutes and then a transparent photocatalyst-treatment layer (its thickness of 0.15 
|im) is formed. 

[0243] Next, 20 g of U pyrone Z400 whose main component is Polycarbonate (made by 
Mitsubishi Gas Chemical) is 30 g of dissolved to dichloro-methane and 70 g of 1,1,2- 
trichloroethane and then it is used as a composition for a degradation and removal layer. 
The above-mentioned composition for a degradation and removal layer is applied over the 
above-mentioned photocatalyst-treatment layer by a spin coater and a drying treatment is 
performed at 100 °C for 60 minutes and a transparent degradation and removal layer (its 



59 



English Translation of JP 2003-209339 
thickness of 0.01 |im) is formed and then a substrate for a pattern organizer is obtained. 
[0244] Next, this substrate for a pattern organizer is exposed to light (365 nm 500 mJ/cm 2 ) 
by a high pressure mercury lamp with using a photo mask of a line & space with 100 ^im, 
and then a lyophilic region is formed in the shape of pattern by degradating and removing 
the degradation and removal layer. 

[0245] At this time, contact angles of a portion that is not exposed to light and the lyophilic 
region to a silver colloid solution (concentration of 20%) are respectively 65° and 6°, as the 
result of measuring (30 seconds later after a droplet is dropped from a micro syringe) them 
by using a contact angle measuring apparatus (CA-Z type made by Kyowa Interface Science 
Co., Ltd.). 

[0246] Next, the silver colloid solution (concentration of 20%) is attached onto the lyophilic 
region by using an ink-jet apparatus and performing a treatment at 300 °C for 60 minutes 
hardens this. 

[0247] [Example 6] A 30 g of isopropyl alcohol, 3 g of trimethoxy methylsilane (made by 
GE Toshiba silicone Co., Ltd., trade name TSL8113) and 20 g of ST-K03 which is a 
photocatalyst inorganic coating agent (made by Ishihara Sangyo Co., Ltd.) are mixed and 
stirred at 100 °C for 20 minutes. This is diluted to three times by isopropyl alcohol and 
then, it is used as a composition for forming a photocatalyst-treatment layer. 
[0248] The above-mentioned composition for forming a photocatalyst-treatment layer is 
applied over a glass substrate by a spin coater and a drying treatment is performed at 150 °C 
for 10 minutes and then a transparent photocatalyst-treatment layer (its thickness of 0.15 
^im) is formed. 

[0249] Next, 30 g of isopropyl alcohol, 3g of fluoroalkyl silane (GE Toshiba Silicone Co., 
Ltd.), Tetramethoxy silane (GE Toshiba Silicone Co., Ltd.) and 2.5 g of 0.5 normal 
hydrochloric acid are mixed and stirred for 8 hours. This is diluted to one hundred times 
by isopropyl alcohol and then, it is used as a composition for a wettability-variation layer. 
[0250] The above-mentioned composition for the wettability variation is applied over the 
above mentioned photocatalyst-treatment layer by the spin coater and the drying treatment 
is performed at 150 °C for 10 minutes and a transparent wettability-variation layer (its 
thickness of 0.1 nm) is formed and then, a substrate for a pattern organizer is obtained. 
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[0251] Next, this substrate for a pattern organizer is exposed to light (365 nm 500 mJ/cm 2 ) 
by a high pressure mercury lamp with using a photo mask of a line & space with 100 |im, 
and then a lyophilic region is formed in the shape of pattern. 

[0252] At this time, contact angles of a portion that is not exposed to light and the lyophilic 
region to a silver colloid solution (concentration of 20%) are respectively 80° and 8°, as the 
result of measuring them (30 seconds later after a droplet is dropped from a micro syringe) 
by using a contact angle measuring apparatus (CA-Z type made by Kyowa Interface Science 
Co., Ltd.). 

[0253] Next, the silver colloid solution (concentration of 20%) is attached onto the lyophilic 
region by using an ink-jet apparatus and performing a treatment at 300 °C for 60 minutes 
hardens this. 

[0254] Next, the above-mentioned substrate in which the above-mentioned conductive 
pattern is formed is soaked in an alkali aqueous solution whose main component is 
potassium hydroxide of PHI 3 for five minutes and then it is rinsed by water for five minutes 
and the wettability-variation layer of a non-streak portion and the photocatalyst -treatment 
layer are removed. 
[0255] 

[Effect of the Invention] According to the present invention, a metal colloid solution can be 
easily formed on a photocatalyst-including layer in the shape of pattern by performing a 
treatment that the metal colloid solution is attached to an entire surface by using, for 
example, a dip coat method and the like, and high-definition conductive pattern can be 
obtained if this is solidified. Therefore, it has an effect that a high-definition conductive 
pattern at a low cost can be formed, and the like, since the high-definition conductive 
pattern can be formed with simple and easy step and high accuracy. 
[Brief Description of Drawings] 

[Fig. 1] A flow chart showing an example of a manufacturing method of a conductive 
pattern organizer of the present invention. 

[Fig. 2] A flow chart showing an example of a step of removing a non-streak portion of a 

manufacturing method of a conductive pattern organizer of the present invention. 

[Fig. 3] A flow chart showing another example of a manufacturing method of a conductive 
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pattern organizer of the present invention. 

[Fig. 4] A flow chart showing another example of a manufacturing method of a conductive 
pattern organizer of the present invention. 

[Fig. 5] A schematic cross-sectional view showing an example of a conductive pattern 
organizer of the present invention. 

[Fig. 6] A schematic cross-sectional view showing another example of a conductive pattern 
organizer of the present invention. 

[Fig. 7] A schematic cross-sectional view showing another example of a conductive pattern 
organizer of the present invention. 

[Fig. 8] A schematic cross-sectional view showing another example of a conductive pattern 
organizer of the present invention. 

[Fig. 9] A schematic cross-sectional view showing another example of a conductive pattern 
organizer of the present invention. 

[Fig. 10] A schematic cross-sectional view showing another example of a conductive pattern 
organizer of the present invention. 
[Explanation of Reference Numerals] 
1— base material 

2 - - -photocatalyst- including layer 
3- -substrate for a pattern organizer 

6- -lyophilic region 

7- -liquid repellent region 

9 -conductive pattern organizer 
10- -non-streak portion 

1 1 •••photocataly st-treatment layer 

12 -wettability -variation layer 

13 - degradation and removal layer 
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